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Ci-Cxor/v^^/v-T^yS (ISCx-CxpT/v^/vS. c^-^^o 

-Vu— Wi-Z 

mm^^mm}^. mmi^^^. mmw^^<7>^ 

(n^T/i>^/va. e^':?^ ^T/vdr/^S&I/v-^aT/^' 
^^A^r^jm. iy?^^/^T^ym. ri^fr^KS. 40 

:7^::^yV'. ■^:7^/p, :7^^yV', ^oi— >r^:^>^y 
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V^) , ^oiZ^/US. -^I^^/VS, fyv^/V 

t^y ^-:^::^/i>Sx t'^y ^*e^:=^/i-g. :7^-/vs, ^ 
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\i*i^^v2 [:2.. 2., 1] 
[3- 1. 1] --.:r^;K iTv-i^P [2.. 2- 2) 

-tfv'^n C2. 2. 1] 2, 5 - t:*iX 

^ P [2. 2. 1] Ce-Ci^^ 

z^ainiyu. -t-r^-^/i-. ^^-^^^^ 
h-y ey^t^ri/K t:'y5:vV::^ 

/i^. t'^i/riyt'. hyrv^^v^K xN^v^^/K -fVK 
y/^v ^yy.-^. aryn::^yl^, ^yV'7'y:=^A^^ ^l^V 

5"rcr^/K ^y^^ryyv'K -ry^yt^^/K -<>y'^1^ 
y^y/u, -<>'y^^T yy/t^, -oyt-^yy/^. -<>y 
^^^yy/K ^>'y^yTyy/K --^vyt^^^^^/w 
>fvKyv^^/K yy^^^'i-. >^^^e>'^/K :^^y>^^ 

/K y^-yv^— ^l-. t'^yt2 [1,5-a] t:^y^v^:=^/K 

f^yn [5, 1-c] [1,2,4] KyTv^:=^/K ^ryri 
[3,2-b] h y ryy/K -o-yt'^y [2.3-b] eyv? 

/K 5H— <>^yt''^y [2,3-b] b-y K:=^/K :ar1^^^7' — 

y iny ;^7/w<yy/w, r^yt?::^ 

7)5, y v?/v, n y >?^/u, -1^ ^ i$^y y e/-/?^. f 
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(R^f^, 7K^iE^3J:ii;^^/^S%S-ro R"{^. tR^^. 
L. R^fi. ^^J^T-^^i-^d^XfiR'i^-^i-^J^-^*^^^ 

lib 2 o ] 




^^^•5^-rA^XE:JR^ir-3tt->'iror^^S:^i-o ) 
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^^^i-;6-xiiR''t-Jti-^^o-r^-g'4-^-ro ) 

R^li. 7K^li^^^«-r/?^^3iriR''t-^i-7ioT^^ 

umm 221 5C 

Hk2 21 




^L. RNiTK^EiS^XIiCa-C^T/^^^^uSr^L. Yf^CR*^ 

R*f5:, ;j^^J[Si^§r^i~:5-Xf±R^ir-^{;i^^oX^'a: 

[18*^2 3 1 ^ 
1^1:2 31 




3lf^JS^^.^<0 9-^jg:*c3te*r-{g}^$ttTt>J:v\ ) 

SL. R^t^7K^l^T-3?:f^C,-C7T/V:3e/i.^^L. YliCR^ 
R^ (R^(^. 7km/^.^Xf^;^^/^S^^i~o R^J:±. tK^J^. 

If§j}^^2 4l ^ 
[{t2 4l 




50 
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R^t:):. 7K^JS^^*i~?5'^3lJ:iR"^:--1«t-^ceo-C3£^ 

Mo 

118*5^2 61 lt3ft:®ilS®(^t'5^y*-7i-.^^Tyy 

Iig*:*2 7] fs^jgi^ftt^f^y-zi-^^ry^y 

I 0 O 0 1 1 
I 0 0 0 2 J 

^ '-^^s t -r 5 < ox ^ w L -c V ^ 

fCo Chenu fharra. BulL, vol. 30, P3563 (19S2) , J. Me 
d, Chem, , vol.. 32, P421(1989), J- Med. Chenu , vol.. 

34, P3i8(1991). J.. Med.. Chem. , vol. 33, Pi418(199 
0) , 0^4#P,^Sg55-64586-^:i;^^. gJ:^'H^f^4#M^^l773 
53-^. 283035-§-. 283036^. 332331^. 332332^|;if^. 
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V^-5o ^Jx.li\ ^RlSiI#ff^^3615608#(^N-::ii^>'U^ 
y v^:/ v^?f^^|^=2^1$:;5fS H ¥03-204640 
0^4*F,^^Ol-224749-?-^fSf*N-:^/^-7;^ai^/U 

J^>N - /V^K^r v-zc^/Uf^T y" y > 'J':tl^m^^Wfi^ . 

10 1 0 0 0 4 1 ^a^m^m^^mmmit^u^- o ^mt^ 

(glycation ) ( J. Bid. Chem., vo 

1 252, P2998 (1977) ) o ^ ^i-. mWM^^oti^m 

"A^mS-t^B^^ tim\^ixX\^^- ( New Eng.. J.. Me 
d., vol. 314, P403 (1986) ) o ]) ^—-^ b l^(D]^ 

Kyte^^rje^Lfcmi-s^^s-a^bT. 

^■t~'5?^i^4^M^^ AGE (advanced glycosylation end 

products ) (^g:t>5i:%^^ttCV^^o ^ y ht^^SiK 
30 ^: ^ y >g e y >^ 3 > i: 

5o Brownleeibf^. T ^ y iP^T- V:65^^y ^S^—v- 3 

t-r^^B^'^^-t^^^t\.Xm.n^nX\^'^^ (Scie 
nee, vol. 232, P1629 (1986) ) o \^t>'L^J:i)'^h . JifS 

10 0 0 5] S^r:^±($rtl^:^sv^T^^/^=^— K 

(Dy^]):^'-Mzm^'r^mmt i.xT/i-v—:^m7nmm 
<o^^^ mmzm<m-^'r^:itf>^^htix:^^. 
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[0 0 0 71 t<^m\^mir^mm(r>}:ry>^-A.^.9-r>^ 

[0 0 0 8] 

1(1:2 5] 




(I) 



/vS^^-r^^ R^i:-m;i/^oT^^^S't-o ) ^« 

mm^^i^m-x. mmm^. ^^^^w.^. 'm.%w^'i-<o^ 

Cs-Ctv/^ c^T/u^^>'^S. Cs-Ci-.!J^#2SS. C4-C 

y'^'/vr^ys. t^y^/vr^ys. r-khr^KS. 
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y^/u:7r ^-f /^S. :7^y^v-S. -<>-v?/i-;*-^v'S. 

:7iii— -^y^/U. :7-7-/U, 4 ^^^V 

yNO<Sr>'M^, n hDg3^liv?y^yUT^yS04' 

yy/^x 3 T'-i-^v^y-'^. 5 - v^- i-^yy/^v y 

[O 0 1 1 1 Vf^. O. S. so. SOsXfiNR^ (R^I^tK^ 

tj^u^. oxf*i^*i"o ) ^^-r^N 

20 10 0 1 3] -V-W-V-W-Z 

-V— w-v— z 

30 Xf:^: 

— w-v-z 

[0 0 14] R^Rl/R^fi. -^^^ife^LT. 7l<^/^^. Cx 

b'^yv^/i-a'. ii^^j z.'j:^j\^m. t-y ^v?:^/w&'. :7 
^r^/i^s. fny/^s, t'^yy/i-s. 

^^^^y^y/i^s. ^yy/^s> 
40 >^y/ws. -<^^:/^Ty'y/i-S3^(i. -o-v^^r^^yy 

/VS. ify^i^^;i-s. t-y ^5^v?-/v^. :7^r:iyvs, 
^zEi^yvs. t'ny;^^. tf^y^y/i-s. ^^^y^y/i- 
M'yz^/um. ^yy/i-s. ^>'>^:r=¥-y-y^y-/i^s. 

50 (J^fdltw^Npy^-I^T-CfooTt) 
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[0 0 16] rt^. 7i^m^^Txnc,-Crr/\^^ji-m%:m: 

[0017]] T-^^tt^ t^^y^— z^-^^T^^y v^^^^ 
[0 0 18] ^ (I ) r^^H^^big-^o^^ScoS^^ 

[0 0 19]5^C(1) ^C:^oV^T7T^$i^'r)#®^^S'^:^^ 
10 0 2 0] RMrrJoV^T. 

[0 0 2 1] C^-C^oT/^^^^mt LTii. ;^^^K 

t-y^^/i^s l—^^-^/t-. 2--<^^/l^s 3--<:/^ 

V^/U-. 1, l,2-hy y^^/V-n-TT^nifcVU. 1, 2,2-M;;^ 

/K 2-^:7^^/1^. i-^-in^/v-i, 2-i^;^=^>^-r»->^n tVl^s 

'l-;^=^/l''-3-n---^v^^/l'^ 6-.~>t ^^l''-2-n 

yl-, 2-:7'D tVWl-n— ^ZT^^^'l-. 2, 4, 4- h y 7« ^/V-l-n- 
^V^/I^. l-y:=i/l-, 2-y:=^yK 2,6-v?>«^/l^4-n — - 
^^yU, 3--ii^/W2, 2-i^;^^/t— S-n-^^'^yl^. 3.5,5- 

v-TP, 3, ^/U-l-n-:^^ ^yl^^t/3, ^/W3^ 

girLTs n-zf^/i-. i-z/^A^. s-:/^/K t-:/^/i-. 

o— t--<>^/^. l-^^irv'/^.. 2---^v</l-. 3- 
^^W^-. l-:3:-^/U-n--^V^/^. I. 1, 2- H y 

f^/V-n-^c2 tVU. 1, 2. 2" h y 7« ^/l-n-:?'.^ tVl^. 3, 

y^-n-^ntVu, 3->h:^^^/^. 4-/^/V-3- 

n--->^^/U. 6-;^^/l— 2-n— >^=^>'^. 2-::^CJ tVWl-n- 
-^:7"^/l-. 2, 4, 4- W y ^/Wl-n— O^/L-. 1-/ — 
/U, 2-/^>'l^. 2,6-£;^>'=^/^-4-n— ^y^^/X^. 3-^^/1^- 
2, 2-v^ ^/WS-n-^V^/Vv 3. 5, 5- h y ^/U-l-n-^ 
^^fV/V, 2-T=^//l-. 4-v^i//^. 3.7-v^p(^/l/ 

-l-n-:d-^ ^/UXt^S, 7->?/^>'W3-n-;^^ ^/U^^^m^* 

[0 0 2 2] C2-CxoTA-^=^A-mt LTti. ai7"::^/K 
l-37^n^n/U, 2-77'u^^/l^. \-;^^/\^\f=-^^ l-Zfy^ 

l-:3L^/U-2-tr::^A'. l-^Vr^/i-. 2-^^'7=-:=i/l^.' 3- 
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/U. 1, 2-v/7^^/^-2-77^o^nyl', X-zsL^jX^-l-Zf"^-^^ 
/U, l-jiL^/u-2->^n-<z^y^. I-y^/Wl-v^x^/^s 1- 
7t-?-yW2-y^:=->'K 2-;>f 5^/i--l-:/-r :^>'i-. l-i-T'u 
/Utf::^yl^. 2,4--<>'^-^^-=^>'^. 1--^:^"^^:-/^, 2 — 

irnyrV, 3 ^±:=^/U^ 4— ^^ir::^/^. 5-^=^-fe^>^^. 

2,4— -Jr y ^-^^-^/l^. l-/^>'Wl-'i>-7^/K l-^-^TT" 
7^-/u, i-;?*-^7'n/ix, /^Rl/i-^i^— ^^^^^ 

10 --^^T^^/l^. 2-^>'y':^/^. 3--<>7^-=^/l^. 4-^>x;^ 

✓^.-^V, l-ai^/U-l-TT'ti^::!/!.', 2-y^P 

^/Wl->^7"rzyK tVH:"—/l-. 2,4--<V^v? 

1— 2-^^-^^/^v S-^^^-fe^^/V. 

20 [00 23] G=-C,or/l^=3r:=:yl-S^ LTJ^J. m^riyK 

3-y^^:=^/K 2--<>'^::^/l-. 3— 

^-/t^^ 4— 1^ — ?^i''--/I-s 2-^^i>'-/W 
3 — ^^t/— /V, 4-^^i/:=^/K 5-^=¥i/:=^/l^> 

^:=i/U, 2-'^>'5'^A-x S-'-^V'^— /I^. 4---'^>'^=^/t'. 
l-^=3^iyr^/U, 2-^=3ev^:ri/l^, 3-^^i>':=^/^. 4-^^iX 

[0 0 2 4] e^-CioT/t-^i^v-S^ bTI^. p5 h^i^. 

\-rfV^x^. s-:?^h^i/. t-:/h:^i/. 

[0 0 2 5] LT(^. 
ir^\^. l-^>'-r— /l^^=^v^^ 2-^>7^^/v:^arv', 3- 

^l^^z=,jV^^t^^ 4-^>-r-— /^^^i/. 2,4-^V^i/ 

v^, 3— ^ir^/U::^-^-^. 4-^^-t— /^^^^^f^e^^ 5-^^ 
2,4--^^i^i^^^/V;;d-afi/^ l---:/^" — 

50 l-ir^'T^/^:^^^^^ l-y ^:=^/i-:t=^v'RU^ 
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2-.^^-fe^^U;4-^>^s 3---^-fe— 4--^afir:=i 
ri ^-Jr v'X t/ 1 -T^'ir :^ ^ o i^ 5 c ' 

I 0 O 2 G 1 C-CoT/l-^/^zf y^&t LX\-X. ^ 5" /i-^ 

i--7'^/l-^^. s-y^^/l^^:t. t--:^^/^^ 
--=3r->y^^:t. -^>^^/V^^. 

-^^v>'/U^;<t-. -v:?'^^'^^:^. y::^/^^ 

r^y, --rr^/vT^y. ^j-c^^'^yi^r'^ y . y^/^r?: 
y ^tu^T^wi^r ^ y^ii^^i-f btuSc v^Ti^^>7K^^x 

10 0 2 81 ^/c-CjoT/i-^/i-r ^ y LT. v^y^ 
/wr^ y. i;>:3i^>'i-T ^ y . v^- n tvur ^ y . 
t/- i ---fxi \f;vr ^ y . v^- n — --^^tx/i-r ^ y . n- 
P^^;r^-^^_n _^>^/ixr ^ y . N-y ^v'^-N-n— =^v/ 
yvr ^: y , N-y ^/w-N- n — ^T^^^/^T ^ y . N-y ^/i^- 
N-n-;^^^/i-T5:y . N-y ^yi-N- n - y -/I^T ^ 
y, iRD^N-y ^/t^-N-n — xv'/^^ ^ y^^^^tf 
if* L < f^-N-y 5^/i--N- n — <>^/^r 5: y . N-y ^/»-- 
M-n— ^i/;vT5:y V N-y^^/^-N-n— ^ 

y, N-y ^/WN-n -:^^5^>'^T^ y . N-y^A^-N-n- 

y:^>'UT^y. j^r/N-y^/^-N-n -7^'>/^T 5: y^y)> 

[0 0 2 91 Ztr^5V>T. 

[0 0 3 01 Ca-GioV'^^^TyU^/^Si: tXll. v-:^^^ 

[2. 2.. 1] ^rf^f^^ tfiX^tJ [3. 1. 1) 
^/W, t*'>^n C2. 2. 23 1 -T^-vV 
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^/uB:t;^2-r^-^:/^/^^^^^t'f e>tu. <(f*b<tl. 

^J'n [2.. 2.. 1] -^^^5^/1^. t:'i/:^^a [3. 1 1) 
^'/^A'. tfixyo [2.. 2.. 2) ::^^y^/K 1 -/y 
•v>^yU'5:i;^2~r^^-^>^A'^;^'^^tf bi^^o v^T^^ 
'g'ttSSSJlf^O gifts (S^SJftSi^TK^;?^^. C,-C 

(I^T/i^^/i^S. cI7'/^=^/vSS:t/v- 
y n Tyi-^-/i-SJl7K&5Sf^i ^l? gift ^ttTV^T t J: 

r^yS. y^/i-T^yS. v^y^/^r5:ys. r 

S?/l-^^v^g. :7airzA', -^y^^/K :7^r^/U, ^iii::^ 

/K ^^^^^/i^. -Y^^V^y^K 

^/i-r ^ y SCO 'f'/i^ ^Sr^ 5 <g ^ T^glft ^ ixxv i: 
h^y'y/K ^ry'y i^v^^:;^-^^- 5 — t/k 5"r^/y 

I 0 0 3 1 1 C3-C7-i/:i^ uT/^-i^— /l^Si U C. 

[2.. 2.. 1] -->^v^^/l-S:U^2, 5-t:''>^n [2- 
2.. 1) --^3? v^:i^^A-^;?>5^tf ^tt^o »/^-fi^^. 
ft5®)^I^<^Mift& (i^glfeSt^TK^j^^. C.-C^T/l- 

t^^T^^-Ig^, :7/i-.^ny^/U'S. zz^ hng, T^y 

y^^/i^T^y^. v?y^/ur^yS. r-fehr^K 

/K ^ ^ 

yS<^4'32»^bft:^^:5^1^x-g}ft$i^'rv^T^><^:v\ ) ^ 
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[0 0 3 2] c^'C^.^^mmtLx. -7:^:^^. -ry^ 

L Cll. 1-^7 2-r7yu^ 3-:7 

i^/U:^^v'S. :7-7^/^. 

/i^. ^ 

3-Criy^ i=^T/l-^/l-£. C,-C3T/l-=3^i^S. Cr-CaT/l^ 

K^y^y^K f^Tyyi^>v^:?^^-5-'Y/L', 5"T>^y 

10 0 3 31 z^-z.MMn^^mm^. :7y;u (^:7y 

;6S^lf:bix$. ) . 1^1=' (^t:*piy/vt<b LTf^. 
l-t"n y yi-, 2-l:*i=r y /u, 3-t°T=' y /i^T^i^tf c^i^ 
:5o ) . :^=^1^yy/l- (5?:<^=^r-*;-yy/Vi:L-Cf^. 2-^ 
^ify-y^, 4-::d-:3rifyy/K 5-;^-^if y ^^l^^^^t^f ^ 

) . 5^ryy/i- c^^r^y i^xt^. 2-^t 

>5o ) . y:^-^1^^>^y^l- (i^^y;^^-y-^^y/v-^L.T 
1^. 3->f y:i-^i^y'y>'K 4--f y^^^^i^yy/v, 5— ry 
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;d-=3ei^y^y/Wi^^^^f^bi^^o ) . <ry^T^^y/i- 
y^rv'y /^<i: LTt^i. 3->ry^Ty^y/K 4— r y^r 
yyyu. 5-^ y^T:/y>'^^-^tf bft;5o ) . y=7^- 
/I- (5^y y •t/'-/^^ L cti. 3-y^-y'wWj^^tr^n 

) . (i^e^yy^^iurti. i-e^y 

yyu, 3-t^^yy/^. 4-t"'7y'y /^-i^^^f ^tt5o ) ^ 

:^:^yb'^y y^i' (^:^ .3f y t-^y y/v-i: UXJi. 3-:t 

y t'^ y— /t-i-f /u. 3-:^=^ y /u-2— f /u. 
3-::^^ y t"^y-/i-3-^/i-. 3-:^^ y /1--4— r 

^^yy/u- (5S>r -:^iJi^'y y^'^'i: uxi^. 1 >r^:^^yy 
yi-, 2-Y 5: i/y y/^'. w ^ ¥v^)A^t-m'fk>n- 
) . 7j-:3f.y^ 5:>5^y y /u m.^^^^^ f'^y 

LTfi. 2-;*-^y^ 2-:r:^y-r ^ 

y>/^/i>-4— rA-:&5^tf btb^c ) . fyry^y/i^ (fig 
h y T y' y /V- 1 L T 1 , 2. 3- s y r r 
1, 2, 3- f y T y-/w2--f 1, 2, 3- b- y T y — /v-4-r 
i»2,4-h yry— /i-i— t^-'K 1,2,4-h yry— z^- 
3-^ /ix, 1, 2, 4- h y r y^— /v-4— < /v:6^^tf bix 
20 ) . byrynri/i^ {t^hyxy^nj^yu-i: u-cji. 

J , 2, 4 (2H, 4H) - h y r >^-/W3-x^ ^^-2-^ /l-. 1.2. 4 (2H, 
4H) - K y r y-/U-3-::^ V-4-^ 1, 2, 4 (2H, 4H) - h y 
y^/^^VZ-ir-^'^-A U2,4(lH,2H)-h y r^/-/V- 
Z-:^-^-\'-< A^. 1, 2, 4 (IH, 2H) -VVT V^-yl-3-:^>-2- 
1, 2, 4(1H, 2H) - f y T y^— /W3-::^^--5-Y A-m^^ 

\fht\.^a ) , 7^^7y^y/l- (h^t^ h^yy-^^ ^-x 
i-T^h^yy/K 2-7^b^yy/K o-7^h^:/y/i^ 

^?#tf^ix>5o ) . t-^iriyv (^t"^:^/i-i:UXf^. 2- 
30 t° y e^/t- {fi^ y v^/u t l x fi. 2- y 3- y 

yv. 4-t°y v^yu/i^^^^f ^i^^o ) . t^y K^y^ {t%^^'J 
K^yi-irLXJ^. 2-t^y Ky-i-fyt-. 2-t:'y K:/-3-^ 

yK 2-t'y K>-4— fyv-. 2-t^y K^-o-^/i^. 2-tfy K 
Kv-l-^/K 4-h:'y KV-2— r/^-. 4 

-ey v>-Z'^ /^t^mi^hn^o ) . t^y^i^^/i- (i^ 
yMv*if^bH5o ) . t^y^J^i^y-^^ (i^ey^t^y^ 

yi>i:tXfi. 3(2H)-ey ^i^y >-2->fyK 3(2H)-ey 
^v^y ^/-4-f 3{2H)-tf y ^v^y fyi-. 3(2H)- 
40 t^y ^j^i/y y-6-><yt-. 4(iH)-bfy ^v?y ^^-i— f yK 4 
(iH) - y ^i^y ^^-3— f yv. 4 (iH) ~ e y y i^-5->r 

yv, 4(iH)-t'y t^i^y y-6-^yvfi5^frf ^)i^'5o ) n ^ 
y ^^^;z.yi- (Kb*y ^ ^^'^ywi: LXfi. 2-t'y ^ 
yK y ^ v^=^y^. 5-ey ^i^^y^;5^#frt*btt 
So ) . t-y^v^y^^yw- (^try ^ v^y ^^^/i-i: uxfi. 
2(iH)-t^y ^t^y^-i— fyK 2(iH)-ey ^e^y v-4— f 

yu. 2(lH)-t'y ^v^y V-5--fyK 2(lH)-t:''y ^v^y 
6-^yK 4(3H)-t*y ^ i^y V-2-^yK 4 (3H) - 1** y ^ 

y>-3-^yK 4(3H)-tf y ^ v^y >-5— fyi^. 4(3H)-ey 
50 5:v^y 4(iH)-f'y^-:/y ^^-Wy^. 4(ih)- 
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-5-^/1^^ 2(lH)-t:*^ ^i^^o ) . ^ 

^_4_^ 1 , 2, 3- m; •/ ^'i-. 1, 2. 4- h y /• 

V-3->r/^. 1,2,4-hy 1,2,4-hyT^^ 
v^:=;/U,ir Urit. 1.2,3, 4-^ f 1.2,4,5 

^i'^^ Ky^i-t LTii. i-w^vFy^'w 2-^>'Ky/K 3- 
^^.^-Ky/K 4->oKy^i-, s-'YvKy/K 5--rvKy 
7— r^^Ky/t->^^w^i^^o ) . y^i- cis^y 
y/v^ LTiiv 2-dry u/i^. 3-^y y/K 4-=3fy y/i-. 
s-d^yy^v, y>'i-;65^ 
tf^>ix^6 ) . (f^^y p^/i-i: UTli.> 2- 

n^-1-.Y^l^. 2-=^y n>--3->r/i^s 2-^/n:/-4- 
^_5-^ 4-^r y n V-6--< /t-. 4-^ / ^ >-7--r /V. 4 

2— <>^y*^3:.^/^. 3--<X>^^^-/^. 4-^^^'^^=- 

ni:=:/Wj>^tf e>ix-5o ) . ^Ty^yy^i- (H^-ry^yy 
/i^tLXi-t^ i-^y=^yy/K 3— ry^yy^^^v 4--r y 
^y y/K s-'^' y=3ry 6->r y=¥y y /i-. 7-^y^ 
yy /K 8-< y^y y/v^^^if ibtv^o ) . ^v^^yc^ 

^ /V. 1-^ y ^ >^ n >--3--r /t-. y ^ :v-4-^ 

/V. 1-^ y^y v-s-Y y ^ / p >'-6-'< /i^s 
y^y T3>-7->r/K w y^^y CI >'-8-'Y/i-. 3->r 
y ^ y >-2--f 3-< y =^ y >-4— c >'u. 3— f y ^ 
yn>-5--f/Vs 3-> f y=^y n^-6->f /K 3->('y^yp 
;^_7_^yt<, 3--f y=^y t='>-8--^/^>i5^tf ^noc ) . 
-<vy^^lf^^y/i- (^-<:/>^=¥1fV'y>'i-i: L,Tli. 2— < 

vy:3^ihy^y/K 4-<vy^^-y-:/y /k 5— ^vy^^-y-y 
y/v, 6--<:/y^-y-y'y /i-v 7-^>'y^=^1^y'y/l->5^^^^f 
5>n5o ) . -^>':/^Ty^y/^ (i^-oy^^ry^y/i-i: 
L-tj^. 2— <:^y^Ty'y/u, 4-<>^y'^r:/y/K 5- 
-<v:/^T>^y/i^. 6— <vy'^Ty'y/^x i-^-^^/^^r 
>^y/u^^^tf ^n-5o ) . -<>:/t:'^>^y^i- {-<vy^t- 

^>''y/i'*t LXIi. 1—t^y^t-yy^y/K 2--->-y t^y 

v^y.'K 3--<we5>' y/w 4--<^/:/t"^>^y /K 5- 
-<>'y't:'^>/y/K 6— <vy'tf^y y/i-, 7-^i/>^t"^ 
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^^y /UTjs^tf bH-5o ) . -<:xy'-r y/i- (IS-^v 
^rj^v^y/i-t bxti. i—^v-yw' ^ i^y^u/i-. 2--^^ 
vv'-f ^^>^y/^. 4--<v:/-Y ^ yv^y/i'. 5— 
^^yy/M^spfrf ^nSo ) . -o-y^hyr^/y/i- (f^ 
-oy' hy r>^y/i-t LTJ^. i-<>y hy ry y^i^. 
4-^vy h y Ty'y :'K 5-<:/y h yry^y/i^T^^^tf ^ 

1^. 2-^>yt^^-/U. 3--<>>^t'^n-/lx, 4---^>yt:' 

Kyv^:^/i- (gi^^f > Ky t^^/t^^ urrj:. 1— rvKyt^ 
2-^ > K y v?-/^. 3">r V K y e^^/i^. 5--f v k 

D v?^/^, 6-Y >^ K y i^-/^, 7-< > K y 8— f 

V K y v^r^/i-/j^^if ^>ix5. ) . ^/t- (s^>^y 
tLxn. 2-:7^y^/K e-y^y^/K 7-yy:=i/K s-:/ 
y ^yv^s^if ^tL5o ) > :7^^i^->^t^ (fgy^^t^^ 

-^V^ Ur(^. l->^^? 5-:7^^ 6-:7^ 

^t?.=^/W^m^fhix^. ) . ;<J-=3ey>^:^^v?:^/v {gg^- 

20 /K i-;f^y7<5'^v?>'-4— r>'V. i-r^^^yp^^^i/^'- 
i>>^-7--i^/i-, i-^^yr7^^e>>'-8-^/i-:5i^tf fe>H 

) . -^z^^y v'^/i" m^^^Vi^'^^y^'ti.xn. 
i-'T^^V 3-^:7^ yv-^^/K 4-^77^ yt^::^ 

^tT.5o ) . :ity^-^V=^J^ (s^^y=^f-y^ 
yvt LT(^. 2-^y^i^y-/^. 5-^y^ir-y-y^/^. e- 

^y =^f-y ^^v^^^tf bix^o ) . ^i-y'])=^^^ 
^y^y rz/vi: urf^i. 2-^^y'y:=^/K 4-=¥^>^y^ 

/K 5-^-^yy^>'^. 6-^':hy^y ^/i-. 7-:^t^:/y^ 
30 /K 8-^-^-y'y-/M^^^tT?>HSo ) . v-^yU— ^'i^ 
(g^e^^y y ^/i-t lte^. 3->'>'y y^/^. 4-iy>'y 
5— ^^^yy— A-, e-v-i^y u^/i-. 7-wyy 

^^i^>'-2— r /K u4-^>y>^:^'=^•t^>'-5->r/^. 1,4- 

-7^U^f\- {l%Z^^y^'7^\^:=^J\^h\:.X\X. l,4-:Rf-=^ 

y-^7^ i^::/-2-'Y/v, l,4-;d-^y•:^>^^ u>-5— r>^v. 

J 4-;^:5^y-3^y ^ U^-e-Y/l^^i^^tf bnSo ) ^ 2,3- 

40 i/t Fn-<vy:7^^/v (^2,3-v^ t Kp-^^yp^^^ 
/v-irbTf^. 2.3->^t Kn-4-^vy:7^^/u. 2,3-i^ 

t <Vy':7y::^/U. 2,3-^t Ha -6" •-^V>^:7 

V— /l^. 2,3->^t: Kc2-7-^>^>^>^^^/t'^5^tf ^tt 

1^, i,4^:/y'^re^v-2-</K i,4-<>-y^^r 

3--f/i-. 1.4--<>'y'5^Tv^^-4--l'/K 1.4-^^/y^T 
5— T/l-. 1.4-<:/:^^ri^>-6--r>'K 3,4--<>->^ 
v?>-7-Y As 1, 4— < v'>-8-< 

;h.5o ) . :7^7^yi^^/i- (^y^-ryi;^^/i-^Lr{i. 2- 
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(I^tf7>^n [1,5-a] If V ^ =■ t 
\i'yyxn [1,5-a] ^ i^V-2-</U. f^^y^ci 

t^^v^n [i.5-a] t:]) ^iy>-7-^ /uyAmfhn 

-60 ) . t'^i/W [b, 1-c] [1.2.4] «^ 
[5. 1-c] [1,2,4] Zv^::i/^i: LT{1. t" 

^>^u [5, 1-c] [1,2,4] b yri;^>-3-^/i-. t"^:/ 
C3 [5.1-c] [1,2,4] h y r^:^v-4— f/i-. e^y't^ 

[5, j-c] [1,2,4] f y ri>':/-7-r^. ti'^^y^n [5,1 
-c] [1,2,4] h y T i^>'-8— r/^;5s^tf ^ix^o ) s ^- 
tV^ [3,2-b] hyry'y/i- (S^ry'a [3,2-b] h 
^)yv^)?\^h\^x\%. ^rv^ [3,2-b] byry'-zv- 
2-fyv. ^ry^n [3,2-b] hy Ty-/^-5— r/v. 
y't:' C3,2-b] h y TV"— /i^-6— f^^i^^^^^^'f ^i^^o ) - 
-<:/y^tf^/ [2,3-b] t-yi>/u (t^-o^/t^^/ [2,3 
-b] t*y v^/i-^ LTJ^. -<>'>^hi''^/ [2.3-b] e^y-^ 
^_2--f/i^. -oy't'^/ [2,3-b] t-y v?:/-3->r/K 
^i/V\fy J [2,3-b] t^y v^:^-4--f /i^x ^Wt^^y 

[2,3'-b] t^y-:;^>'-5-f -o^t^^y C2,3-b] 
yv^v-e-r/K ^-^-/^"yJ [2,3-b] y 
/K -'^>vt°^y [2,3 b] t-y 0 "f^i-. --^^-ytf 
"7 J [2.3-b] t^y e^v-9-^A':5s^tf e>n5o ) . sh- 

1**^/ [2,3-b] fc^y K:=^/^ {t%^Vi-^iyVy^=y J 
[2,3-b] ey K^/i-^ LTt^. 5H— O'v^t'^^y [2,3- 

b] t^y v^V-b-::ri^-2--f bH-^>'yti'7y [2, 3- 

b] t^y t^^-s-^a-^^-s-^/w 5H— O'/t'^y [2,3- 

b] y v>^>'-5-i^:/-4--f /K 5H--<>y't'7y [2,3- 
b] t^y i^>-5-;r>-6->f ^ LTft. 5H--<>'yt'^^ 
y [2, 3-b] y V-5- :^>-7— r 5H--< > y' t'^ 

y [2,3-b] t'^y v^^-s-^^-s-Y/p^^^tf^tv 

-^l/'TZL/V^ 2-^1^>'7^— /K 3-^1^V7=• = /K 4-:3ri^ 

^-^j-^^-ju^ 2-7^y ^i^^-^'->'^. 3-:7:jiy^ih^ 
-r^zu. 4-y:^y ott^o ) . :*>^^ 

2-;^7V/<yy /K 3-;ie7/i-^*^>^y/K 4-;^/U/<>^y/K ^ 

;^7/W'<y^y/v:&^^^f ^ix5o ) ^ Ti^Vt^^/^ (l^r^ 
y i;^::^/^^ uTi^. i-T^ y 2-T^ y 

3_y^ y iy:::^>^V, 4-T^ y v^:=^>^. 9-T ^ V i/— 

>^K 4-p^^:^i^-/v^^#^f e>H5o ) . :7zxl/^t-J=^ 

(|^^^y^Ti>:=^/i^t LTfi. i-:7:cy^rv^- 
/u, 2 :7 y v^^/k. 3 j^y ^Tt^— 4 :7 3i 
y^re/:=^/i-. io-y:jiy^T^^^/i-/!)^^^J'f 
-5c ) . m-^^/^-^'J^^^ti.x 
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y ar1^^/=ly^. 4->^:t y ^l^v^^/U. 10-7 y ^ifi^ 
/U, S-^T^' h l-'^^^/l^^ 4-5^T> h 

:^Y\^=^)^iy^m\fhfh^o ) %-;6^^if btt6o iTSbu^ 

X\^. 3-:7 y /u;5i^i-f bix^o ) . ^^-/^^ 

bn^o ) . tfny/u (ggt-p yyut ^ L CIi. l-ii'^P 
y/V, 2-t''nyyV, 3-b°a y/V:d5^tf f>n'I>o ) > 
IhV^yyi' {!^:;d-^"!f>^y /i-i: UT^i. 2-:^-^1^yy/K 
4-:^=3r4^-/ y yv, 5-:t'^1^:/y/l-;55^tf ?>ix5o ) . ^ 

ry^y/i^ (tg^T y^y /I- ^ LTfiv 2-^ryy/K 4-^ 
r>^y/K 5-f^T:/y /i^^s^tf ^^5o ) . y:^-^■t^ 
v^y/i- (sM y;r:3ri^yy/i-i: Lr{*. 3-^y:?l-=^i^:/ 
yyix, 4— f y^e-^^i-y y 5--r y:^=¥f-y'y/^:^5^tf 
btb-Sp ) . ^y^^ry^y/v c^-^' y^ry^yyi-^ 
20 f^. 3--f y^ry^y /i-x 4-^y^Ty'y/^. s-^y^r 
>^y/v^^^tf e>ix-5. ) . -f^^yy/i- m4^y:/]) 
/i-tvxn. w^^y'y/K 2-^^^y^y/v. 4-^^ 

c(^. 2-iryv^/i-. 3-t:"y-^/K 4-i::'^y t^/v-iifS^tTbtt 

5o ) s t*y^i^::^/V (^t-y yi^r=:/V^U-Cfi. 3-t' 

i>Vr^/V (lilify ^t^y::^/^^ U^Xf^. 3(2H)-t'y :/v^ 
y^/-2-^/K 3(2H)-t°y >5^v^y V-4--f>^> 3(2H)-t''y 

^e^y r /V. 3(2H)-e' y ^t^y >^-6->r /t-i^^^tf ^ 

30 iX^o ) . t'y (^t'y ^ i>^^^t LX}^. 2- 

t'y 4-tfy ^i^^/u. o-t'^y ^'^:=i/i-;65^tt' 

tvx\^. i-r^^Ky/K 2-^vKy/K 3— r^-Ky 

/t-. 5-^^^Ky/K 6-'i'VKy>'^. 7--f 

rj^. 2-=^yy>^. 3-=^yy/K 4-=^yy/^. 5-^yy 
yK 6-^yyyi>.. 7-^ryy/K 8-=^y y/i^^>^if bti. 
-5o ) . -<:/y'^1^yy>'^ (^-<:/>^=^1^yy/l^^ lt 
40 1^. 2--<>^:/^i^y^y/i-. 4— <^-y=^i^>^y o--<>- 
y'^1^yy/^. 6-^^^>^^1^>^y/l^x 7-<>:/^^:/v 
ji-:fy*^m\fhfh^o ) . -oy^^ryy/v (m^^y'^r 

yyi-. 5— ov^^ry^y^'K 6— <vy"^T'y y /i-. 7--< 
vy'^T>^y/t';65^lf btb^o ) V ^^^/^) 

2— <>y-r 5:^yy/K 4— <>-y^^^>^yyK 5- 

--i^^y-f ^::^^y'y/l^f>^#lf f^tt'5o ) s 
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(s^^^E^y d^i^y -/Ut tTJi. 2-^^ / IMJ r^/U, 

i/>-5-^/U. 1,4— <>'y'^Ti/>'-6--C/U. 1,4— <>'y' 
P [1,5-a] t"*!; ^v^^/l-^ LTJi. t^'^V^cr [1,5-a] 

t-y ^i^>-2-^/K e^y^cp [],5-a] t'^y 5:i^>'-3- 
t^^yo [1,5-a] t' y ^ i/^-o-f yu. br^y'ti^ 

[1,5-a] t-y ^i/^--6— f/l". t^^yo [1,5-a] tfy 

ji\^'fy^m\f^fh^o ) . t'^^V'c^ [5, 1-c] 
[1,2,4] V')r^J=^^-^ m^'yVn [5, l-c] D,2, 
4] Mi Ti^:=^/^t LTtl. e^V'n [5, l-c] [1,2, 
; 4] M^Tv^^^-S-^f/l^. t''^>^u [5, l-c] [1,2,4] h 

y Ti^^^-4— f/u. t^^v'n [5, l-c] [1,2,4] m;t 

v?>~7-^/V, b'^yt:^ [5. l-c] [1,2,4] hyTt>V- 

8-^/i.;as^{-f btv5o ) . ^ry*nr [3,2-b] hyry 
y./v (^.^ryn [3,2-b] hy ry^y/i-^ uxii. ^ 
r>^n [3,2-b] v ^)TV'-j\--2-^ ^ry^ti [3, 2- 
b] hyr/wp-5-Y/K ^ry^n [3,2-b] M^ry" 

— yV-6-^/Wj^W^n:5o ) . S-U^^^y^t^^y [2,3 

-b] f^ys^/i- (ig-<>->^t°^y [2,3-b] fcfyv^A-^L 
TJi. -oy't^^y [2,3-b] i^y v?v-:2-f -o^v^ 
tr^^y [2,3-b] y s?^^-3->r/K -<>^y'e^y [2,3- 
b] e^y i^:y-4->f /K -ov^e^y [2,3-b] t'y^^v- 
5->r/K -<>'>^t^^y [2,3-b] fy 
y^f^y [2,3-b] t-y --^vy^f^y [2, 

3-b] t"yi^>-8-^/K -OV^f^y [2,3-b] t^yv^ 

• ) -g^Il sii^p^cog^.^ (HXSi^Si^^M^. c.-c 

as. T^y£. y^/wr^ys. i;^y^/i-T ^ yS. t 

v?/V:^=^i/S. -t-T^^/u, :7^r^/K — 

/w. ^r^i/y^y/K t^y v^/pxti^^i^/^' {^-7:^=^ 

yK :7^^/P. ^Dcn^/i., -<K^:/])/^. ^ 

--^/i-r ^ y S^o ^f' 5 * T-SI^ $ tvT V ^ r t> J; 

) . i-7^K^yy/K s-T^K^yy^K 5—5" 



(19) 4^f?§^8 - 1 5 7 4 7 3 
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1 0 0 3 4 I c.-Ce^S^^i^S;S;^)^ t'-^ y v^/i- (5X1^ 
y v^/i-^ LTi^. y v^/i-. 2- f-^y 3-t' 
-<yv?/^. 4-tf-<y btu^o ) . 

yv (i^ t°n y LTfi. l-t^u y v^-yU, 2-t"P 

yv?^yu, ^-b'o y yuz:?5^tf bixSo ) . ^ ^ V'/ 

ye/'^/w (i^^^yyy v^^yi-^ um. i-^^^vy 
2->r ^ ^J^y" y i^^./i-. 4— r ^ ^^'y" y v^^/v^?^ 

10 tf!bix5o ) . y v^:::-/l> (sg ^ y V^^/^^ L 

c(i. i-e"^y y v=^^/K 3-^^ y*y i^ri^K 4-t.''^y 

y 1:1/^:65 ^ifbix-So ) . ^yt'vi^^y/i^ (I^^y^>1^:=^ 
yyi-ibTf^. 2-^/^7^ri y yi^, 3-^/l-';^^r^y yi^v 4-^ 
/uj^- y/^;5^^^t*^>^^5o ) . Xf:i-7=- f ^ fc Kd 
yi- (iSx Fy t Kn z^^^xyvi; LTfi. 2-7^ t 
:7^r^yv, 3-T-N9t K-n:y^^yV;a^^tf e>ix^o ) ^ 

i^^fiTK^i^^.. c^-CyTyv^/i-K, Cs-Crvy 13 Tyu=^ 
yvS. Cs-GT^^y ^Tyi^^^yi-S. {f^ryv^^r/vS. 
20 y inryi-^yi-SXD^'^'y t2TyV'<^^yi^Sf^7tc^Si-<^: ^ 
jl^^$i^TV^Tt>i:v\ ) . tKK^S. Ci-GrTyi-:^^^^ 

y^y^t^S. -y:t:^yK ':^y-^ 

yK y^:=^yK ^=^:=^A^^ -<^y:/'')/^\ fy^yyi^Xf^ 

30 yv-. -f^^yyyK y v^yl'5:I>*-<vs?/^^:^:. v^Ttu 
e,-CTTy^=5ryi-S. c^^-c^^^^j utji^-^j^^. c^-Ca 

>J[?.^^. ^ bPS3^l^v^y ^yi-r 5 y^col3;i>^e>S::^5 
1li*r-gi^^Hxv>-c ^>i:v\ ) , 1 -7" h^y'yyi-. 
s-xv^y^yyi-. 5— 7^ bt7y*yyi^. 5^ry^y i^V'^ 

10 0 3 5] ir. R\ R*^^;l:^oV^X. 
I-O 0 3 6 1 C^-C^T/^^/^^t UTf^. y 
40 yi^. n->^ntVl-, i-:7^t3 tVK n->^^/V, i-^^^^yU, s- 
t-Zf=f-Ji^, n--<y^5-y^. n-^?3r>'yl^S.U^n--^y' 

^/u^:65^tf ^>i^^)o i5*b<i^. y ^yi-. ^^yi-Ri/ 

[0 0 3 71 C3-C7->y DTyl-^yt^Si: LTf^. n 

VyK vyn^y^^yK t'i^^ ^ C2.. 2. l"] ^T?"^ 
• yi-S.t/tfv'y CI [3.. 1- 1] ^:y^yi-^i6^:pl-f 

50 :i5#tf ibtv-5o v^Tt^^7KKS-X?M^^nTV^T^> i 
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[0 0 3 8] Cs-Cviy^ uT/\-^:='^^mt LTf^. l-> 

1] -^:7^x:=./l-S.t^2, 5-t:"'>^u [2 . 2 1] 

[0 0 3 9] Cx-C7T/l-=f=^v'Si: bXtl. h^iy. 
azh^iy. n-:/o4^^t/. n-yh^v'. 
i-yh^i^. s-y'h^u. t~-:fh^i^. 

s-:/^/^^>r. t-v^^/i-^ 

tfibH^o t-yi^/i-^irbXti. 2-fe:'y 3- 
y g ^t:, 43 ^ . ^ 5 ^il ^ ^ ^ $ T V ^ -c ^ ,1: V ^ o 

[O 0 4 3 1 Ci-C3T;^l-:3^V:^^l-7j^^/t^St UT, 7^ 

I 0 0 4 4 ] /NU-^VI^.-^ t LTf^. y^yM^^^.^M 

[0 0 4 5] li^RTjR^n^^n^l'X^ *^J[^-^x Cx-C 
^jF^/U^r/l^S (BSJxFi. /^/K ^^^l-. n-:7^t2e/u. i 
-p^atVV^ n-y^^/l^. s-:7"^/l^. t-:/f^ 



(20) 5 7 4 7 3 
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irv^J^a [2- 2.. 1) -^■r^/VXT/t"->i5' 
D [3- 1. 1) -->^^/l-^J&^^tf ^tl.. »*U<liv- 

3 - y i^/i^ss:t/4 - h" y i^/i^mm^^^f h 

10 ix. »^ L < 2 - y v^/uS^:^j5^^^tf fjix^^ ) , 

»j^v?^/us (0ijx.n\ 2 - 1** y ^ v^-zi-s. 4-.try 

Oo ) . t'y i5=^i^^>'l^5 (0(lx.ti, 3-t'y i5^^^:=^/l-S 

m 2-^7^-/^^5.1;^ 3 

^^jf^ l-tfny/VS, 2-fcfn y/uas.u^3-t^D y 

20 t^^yy/^s. 3-f ^>^y/^s^t^4-t:'^y y/us 
^^y'y/vttv 2 — y /u£S-t>*4->r ^ ^yy 

$f*u< f^2-e^:=^/v. ^:^5^{-r^)tL^o ) . ^/ y 

/US (0yx.i^. 2-=3f-yy/K 3-=3eyy/K 4-^y 
y/u. 5-^yy/K 6-^/y/K 7-^^^^/ y/vsiu^ 

8_:35.y yyl.^/j>^tf ^>tT., #f ^ L < 2 - ^ / y /I-^ 

30 --<^^y^:^t5rif:/y /US. 4 — ^ y /u£. 

5 — c>y^:<h^-y-y y /uSx 6 — <:/y':<^^1^y' y /v-^ 

^^2--<vy';d-^i^^/y /uS^;!i^^=t:r!b:h>^o ) . 

y^T:/v/^m m^i-^. 2-v<vy^^Ty'y/us. 4 
<^-y^Ty^y/us. s-^v-y^^ryy/us. e- 
-<>y^T y y /us&T/ 7 --<>:/=f^r y y /u^t^^^^ 

n^o ) . -<i/:/^^^:/yyws m^^. 1 — ^:^>^ 
-/5:^yy/us. 2 — <>v'-r ^i/>^y /US, 4— <>- 
40 /-T ^ y /ugRi/ 5 — <>'>^-r5:^v'y /ug^^^^. 
tfe>tt. i?*L<t^2— <vy-r^^^:/y/us^^5^(f 

I 0 0 4 6 1 R^^m^;65 e'-^ v"— /us±c^ 3^. 4^X 
MirLTtt. >^:y^J!^^. mmi^^^. *=^i^.^X(i3 

[0 0 4 7] R^RXJ^f(^i^. P^^^/uS. ':f:75^/uS. 

50 ^-i^/ug. eyv^/us. i:*y^>^-/us. t-y >?^i^:=^/u 



(21) 
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:7^=^/uS, 'f-^:=-/i^m. t^oyyus. f^^^^y/^ 
zz^niyuS. ^oc^/i^S. e-t:zyyu£. f-^v^y/i- 

tvi^. i-y^Dtvi-. n--y'^yi-. i-y^/x^. s-y^/i-XW: 
[0 0 4 9] Cr-CrT/i'=^^iy&tLx\^^ y h=¥^y. 

^--^}.^^^^ ^-y'l.'^iy^ t-y^h^^i/. 

^J^^v-. n-y'h^^^/v i-:/K^->^ s-y^h=^i/3^f^t-y'' 

[0 0 5 1 ] ^t^±IE(^:^^ix?)m^ScO0iJc7:''f'T% 

sm^rJ:. iif-£u<t'it'5^y'-/i-s±'^ie<=o^^i^^ 

i b< J^tK^/ET-. ;^^/^. y^-yi-S. y :x 30 

i-y"Tn tf'/ix^ n-y^/v, i-y'^/v. s-y^/v. t-y'^ 
/K y^i^/u, a-*^y^/^S. e-':^y^/i-S. 2- 

10 0 5 2] 7K?^J[S^Xf^C.-Cvr/l-=3e/l-S (^f! 

yV. i-y^^/i-. s-y^/V. t->^^/t-. n^-O^^/U. 

[0 0 5 3] R^ti. 7K^J!^^Xt^;f>'^>}^^-^;^^^^SSr 

[0 0 5 4] R^fi. Tkmmj: c^-c-rTA^^A^m mx 



4tr5^¥8- 1 6 7 4 7 3 
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yV. i-y^/V, s-y^yl-. t-y^/U. n--<>^/l-. n — 

-Jr v-yv^^U^n— -'y^^/^^;^5*if ^H. * L < f^y ^^i^ 

m-h^mih^^) RWg-CTV-y niT/U^.'l-ffi (0*J;tl^ 
v-y n--y^yi-t|i^sW^tt. i?*L<l^ 

[0 0 5 5] R'^Ii. 7l<^J®^. C-CrTyW^^^i-S 

t^V^y^x ^^/K n-y'n tvi^. i-y'u n-y^^ 
yi>. i-y^*7-y^. ■s-y"-:^/^. t y'f-/^. n -s>^yv\ n 

nt^mfh^'^) :aw3-c7iyy pTyv-^^/^-s («?*jx.tf 

a-^^t/yu. i/y n-v:/^yl^^5^{f e^n. *f*L<fi 

v^y t=zy^ntfyi.^^s^tf ^g-r;i^. R^i:— J&tw 

[0 0 5 6] XM^SX(iO^^U. if*L<liS^a 
-To 

[O 0 5 7] X^t^S. 03itlNH^^L. n±l.<VXO 
[0 0 5 8] V(:iO. SO. SOsS^I/NR^ (R^I^tKSJ^ 

T-XJ^Ci-CaTy^^yi^ (^ijxtiy y'yi^. ^cJ^yK n-y^n 
fyvxtei-y^n bn. »^ L < y ^yt-^^ 

[0 0 5 9] wi^, Tfc^S, :^;^y^i;^c,-CTTyi^=¥yi- 

^S^^-To ±iSi^c,-CrTyi-^y^S<i: uri^.. y^ 
^yu. s-y'^/i^. t-y^yi-. n--<>'^y^. n---^S/yi-^ 

[O 0 6 0] Wt L-C^*L< f^, 
[{^2 6] 




tK^J^^. y f-yuS3^f:i7K^^t:«-r;5-. R**S:m";i5- 

#gc0^^i^^±(-#SE-t*^R'*i:R":^^. ^^S^^t*^ 
-g-^. R<^<!rR-;&5-m{-^^or:?h^yS^«i-S^^I^ 

[0 0 6 1] Yfi:. $f*L<tit''7>^-yi-^±t^3{4X 



(22) 



^t^l^^pg- 1 5 7 4 7 3 
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3Etwif * b < 3 fix 5 {4i^^^lE^± t-S^'g'-t" o o 

[0 06 21 R^ttXf^.. ii|5C0{itHC:-VK-W,-7. 

_v-w-v-w-z, -w-v-w-2. -v-w- 



>-CH2CH2- 



GH3 
-CH3-C— 
CH3 



CH3 

-O-CHzCH- 



CH3 CH3 
-O-CH-CH— 
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=ic [0 0 6 31 -V»,-Wi-ZO«^>Ji: LT(^. -O-W- 
[0 0 6 4] 

[{h;2 7] 



CH3 
— 0-CH-CH2- 

CH3 CH3 

— O-CH— C: 

CH3 



— 0-6— CHj- 
CH3 



CH3CH3 
-C—CH- 



CH3 



CH3 CH3 

— o^c— c — 

I I 

CH3 CH3 



CH3 

— O-CH2-C — , — G-CH-C- 



—O 



C 

1 » 
CH3O 



9H3 

— O-CH2CH- — O-CH-CH- 



OH 



OH 



CH3 9H3 
— O-C — — O-CH2-C: — 



OH 



GHa CH3 
-O-CH-C — 
OH 



CHa CH3. 
—O-C — C — — 0-CH=CH- 

CHgOH 



CH3 

-0-GH=C — 



CH3 
-0-C=CH— 



CH3 

-d-c=e^ — , —o-c=c — , 



— 0-CH2- 



CH3 

— O-CH— 



CH3 
—O-C — 

CH3 



-OCH2CH2CH2- , -OGHa-C-CHg- 

O 



Xi± — 0-CH=CH-CH2- 

[0 0 6 5] t^m^fhiv^o ^ [0 0 6 71 

[0 0 6 61 ^h{Z.if-^L\^-mtVXn. ^ lfb2 8l 

"O-CH2CH2- -0-CH2-C— -O-CH2-9H- Xti 

6 • OH 

[0 0 6 81 ^lmfhi^^^u [0 0 7 01 

[0 0 6 91 Xv -w-o»iLv^^.Ji: LT [fk;2 9 1 



-0-CH=CH— 
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-CH2-CH2-CH2— ^ — CH2-CH2-C— 

O 



^) I" ■ CH2 CH2~ 

CH3 

*~C H2~C H2"C H 



^#B3¥8- 1 5 7 4 7 3 



O 6H3 

— GH— CHa-^— 
CH3 o 



44 

— CH2 GH2~"O.H 
OH 

— OI'^~'" C H2~~CH 



OH 



CH3 



— CH— CH2-CH- 
CH, OH 



-CH2-GH=CH 



II 

O 



II 

o 



CH3 



CH3 

— CH2~*'^ I i — L.G" 

— CM=CH— CHz— . — 9 CHz— 9 



-<p=CH-<^- 
CH, O 



— CH=CH — CH — 

6h 

— CH— CH=C 

<!>H 



CH, 



6h 



O OH 



~~CH — GH2 — ^ ■ » "^^H CH2 ^1 
OH O OH OH 



— C — CH2 — CK2 f 

o 



CH CH2 OH2 
OH 



U 

o 



Xti — (pH-CH=GH — 
OH 



[0 0 7 11 ii^mJhi^^o 

CH2~" OH2 CH2 ~ 

— CH2-CH=CH— 



=}= [0 0 7 3] 
-CH2-CH2-C , — CHg-CHz-CH — * 



— CH=CH— 

n 

o 



-CH=CH— CH2— ' C — CH2-C- 

O o 



OH 

— CH=CH— CH 

OH 



— C CH2-CH- 

u I 
O OH 



— GH— CH2-C- 
OH O 



— CH— CH2-CH- 
OH OH 



C"" "CHo^CHo^" 
n 

O 



— CH-CHo— CHo— » — e — CH=CH— CH— CH=CH — 

I 11 K 



OH 

[0 0 7 41 t^m^T!bth^o 40 tt. 

[0 0 7 51 -V-W-V-W-ZO$f:i LV^^t LT 10 0 7 6.1 



OH 



(24) 4tPfl1^ 8-157473 

45 46 
-O-CH2-NH-C- , -O-CHz-N— C— , -O-CH2-O-CH2- , 

6 ' CH36 

-O-CH2-CH2-NH-C— , -G-CH2-CH2-N— C- 

6 CH36 

-d-CH2-NH-C-CH=CH- , -O-CHa-^N— C-CH=CH- , 
O CH3O 

-0-CH2-NH-C-CH2-CH2- , -O-CH2-N— C-CHa'CHg- , 
6 CH36 

-O-CH2-C-NH-CH2- , -O-CH2-C-N— CH2- 

O O CH3 

X(d -O-GHa-e-NH-CHg-CHj- 
6 

10 0 7 7] ;65^Sf e>:Jx^o [0 0 7 9] 

[o 0 7 8] -w-v-w-zc^it* bt'^Wi: bXf:i. * Ifb32] 

— CHz-O-CHb- » — CH2-NH-CH2- , — CH2-N-CH2- . 

CH3 

— CH2-O-CH2-C— — CH2-NH-CH2-C— ^ — CH2-N— CH2-C— ^ 

6 ' 6 ' CH3 o 

— GH2-CH2-NH-C— , — CH2-GH2-N— C— , -CH2-NH-C— , 

6 CH36 o 

-CH2-N— C— » — CH2-0-CH=CH— , — CH2-O-CH2-CH— » 
6H36 OH 

—CHa^O-CHg-CHa- , — CH2-NH-CH2-CH2- 

Xi± — CH2-NH-CH-CH2- 

CH3 

[00 8 0] ^^m^fhith^o 30^- 10 0 8 21 

[00 8 1] - V-W- V-ZO/ft ^ UV^^iJi: LTf^. Hb 3 3 ] 

) -0-W-V-Z;d^^frf $e>{C»^L<f^. 

-O-CH2-NH- , -Q-CH2-N- . -O-CH2-CH2-NH- , 

CH3 

-0-CH2~CH2-N— , -O-CHs-C-NH- , -O-CHa-C-N— , 
GH3 O O CH3 

-O-CH2-CH2-O- , -O^CHa-CHg-C-NH- 

O 

XtJt -O-CH2-CH2-C-N- 
6 CH3 



10 0 8 3] f}>m^fhn^o 

[0 0 8 4] -W-V-<7)$f* tV^^J^ LTf^. 



[0 0 8 5] 
[^k3 4 1 
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— CH^-NH— , 

— CH2-CH2-NH- , 



— CH2-C-NH— 
O 

-C-N— , 
O CH3 



(25) 



— CH2-N- , 

CH3 
O CH3 



1 5 7 4 7 3 
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"CH2-O- , 
— CH2-CH2-O- , 



-C-NH- 
6 



— CH2-CH2-C-NH- 

6 

— CH2-CH2-C-N- 

6 CH3 



[0 0 0 61 t^mfh^^o 

[0 0 8 8] X. ^i^.h<Di\:.'^m(O0h. ^TV^yi^V 

10 0 8 9] ^ (I) T-^^i^^-fb^^J-^^V^-C. »^ 

[0 0901 
[{kS 5] 



(la) 
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[3. 1- 1] --y'^/^. [2. 2. 2] 

^vt [2. 2. 1) ^:f^-J::^=^/^X*:h^tK Cs-Cx^^ 

y^ir^/u, ^y5"/K -rv7='-/Pv v^^- BO 



>/y/K ^ y:=t-=3ri^y^y/K -Yy^T>^y/i-. y^1^*- 
t^^v^y/i^. :d-^yt''^y y/K -/^^>^y/K ^ 
y-t^ ^ i^>^ y ^'t-. hyT>^y/v, hyryun/ix, 
h^y^U/K ^^7^/1-. bvy^^yi-. t^'y K^/v. ey^ 
fy^v?yc:^yK t^y^v^^/K e^y^t^y^ 

y/K ^/y/K ^yrz-L/K -<:/>^:7^:^yK -^vy 
^y^yy/l-. -^y^/n:=^yK -<^^y*^i^ 

:/yyK -^^'v'^r y^yA'. -^^-yt^^y^y/i-v -<>y 
Y^^^'^y/K -'vy b y ryyA'. -^'vy^t-^^^^iA-. 

-YVKye^^/^. :7 ^ ^ t^'^yi^. ;5j^yy^ 

^^^^/K :?-y^yv?-/v, a^y :3ri^y^/i^. ^:^y'y 

/K y'xyv^^/K t'^V^c^ [1,5-a] t^y^v^^/K 

t^^v^ti [5, 1-c] [1,2,4] fyri/^/w ^^Ty'T:^ 
[3,2-b] wyrv^y /K. -<>'>^t''^y [2.3-b] t-yv^ 
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X.{i. Yakugaku Zasshi, vol. 83, PV 25(1 963) 

[0 3 2 5] HiC. (R^-2-Me. .R^=Me)-^(R==2-Me.. R='=B 
r) -Ctf ^ t^o^b^^^i^. g>:j."ii<^r^#f^^^^394043^*crd 

i-5 r i: r J: o T r ^ ii^-es 

[0 3 2 6] 5^: (V) X^m:^th^\f'7:/'-'^^^^^-^^>^ 

^ff. (V=S. R^=H. R^=H):J. Org- Chera., vol.. 28(1 
2). P3433 (l963)(Cl5^^ix^ yr^^u:^/l^7H>'m^ 

[0 3 2 7] 5t (V) xm^thh^''yy-^^:^^^^^>'^ 

tf. (V=NH. R^=H. R^=H):KhinL^ar[n. Zh. , vol.. 20 
(8), P947(1986). (V=NH. R^^HIe. R^=H) :aS4i>B^4^ 
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fF^^2838029-^. B^^r^0g59-65O89^-i:;^#. J- Org. 
Chera.. vol- 54(2). P428(1989), Chenu Pharnu Bui 
1 ,vGl.. 35(8), P3235(1987). (V=NH, R^=l-Ph. R==H) : 
0^4#ga4^4-2O955^<^^^i(^Wd«t^tt^;^^i^Sip CT-^ 

[0 3 2 81 5C (IV) X'^^ixaifc-g-feSr^^fi-r^XS 

[0 3 2 9] gl^. ^ (IV) T*-^$n^{t:'&4^^0 9^. 
10 (-V-Z==NHPh. R^=H. R^=H)X^$:h.^{b^(i. Collec 
t . Czech Chem. Commun.. , vol. 57(3). P656 (1992) 1:1 

ia®co;^fe{ci;L^oT^>'g'.^T'^5o (-v-z=sph. r^=i-p 

h. R='=H)X^^.2x^^b'g^?^(^, Chem. Ber. » vol. 112 
(4), PI 193 (1979). (-V-Z=SPh. R^=2-Ph. R^=H)t:'^$ 
Chem. Ber.., vol.. 112(4). P1206(197 
9). (-V-Z=S02Ph. R^=H. RMle)-e^^tL5{b'g^%t^, B 
ull. Soc. ehim^ Fr... vol. 9-10, Pt. 2, P2746(1973) 

[0 3 3 0]^ (III) -C^^i^^^b'g^^*•a'^-t-^X 

20 mt. <ki^<om^^m7tn m^L^^ lah : ;^^{bT/x- 

^:=.r>Ay ^^i^. SAH *#ibT/^5:-^>^-^ 

Al :. Jic^-fbtr;^ (2-/ hari/) T/l-^^!:7A 

-^Mi ^^A. SBH-Tk^^b^^-^^-^Mi lbh-tK^ 

^b^!7i^y ^[>^^^i:*<^^J^*^^<b'&^> DIBAH'Tk 

(0 3 3 1 1 Ht^. (in) x^^tt^fb'&^t^. ^ 
30 (XT II) C5C^. R^ R^". R*. vtiR?iB2^IWli:*:^c^i^ 

.^C (XI) T'a$ti.5{b-a^4^T*^®^i~^-iri-^<^'^ 
t>^#SCfc;D^-c^^c ^ (XIJI) T-^Sti^ib-^^^f^. 

Wl^tf, (R^=H. l-CHaPh. 1-Ph, RMU R^=H, Me) :. 
J. Heterocycl.. Chem., vol- 16(3), P505(1979)'^ (R^ 
=1H1e. R^=H. R^=H» Me) ; Arabian J. Sci. Bng, , vo 
1. 6(1), P3(1981)(Cl£^^tt^:S-^i^J:oTt»^fiK'r 

40 [0 3 3 21 ^ (II) X^^i^5'^b^^fe^^fiKi"SXS 

\mr^ fi:m{\M («?iJ^tf-^^b^>:^^. pcc: tfy^::^ 

rrr^A^ n n;^— h. PDC : U ^ ^ C3 7« 

— DDQ : v^:?^ P»='>^v'Ty^>^y'=5r/ V. i^^n^j;^ 
/K Swern^ib U >^l-^ 1=^ ^ K-i^;^ 

[0 3 3 31 ^e>t::±IS'^:^fel-.tt)^e>tLfc^ (II) 
(R^=H) xm^t^^it-B-m^. ''A^<7:>:^ma:V . ^ 

50 T. ^ (II) (R*^^H) xm^th^it^W^m<^tri^ 
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[0 3 3 4 J r<3:^XSliTetrahedron Letters, P95o09 
63) ^Chom- Ber. vol. 40, P47q(l9f)7) {r ISjgt^ti.^ <i: 
OfJ:i^T:/^^^y^^^^^:^it^ Synth. Commun. , vol. 

14(8), P743(1984)lClB^$n^J:9^''^'='^^'(t;T/l- =i= 




(XVI) 
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5i=^yV^;H\/^-5:i?^£^J.. Org.Ghera., vol.. 30, P226(196 

[ 0 3 3 5 J 
[^b9 5] 




( XVII > 




10 3 3 6] [^4^. R\ R". R^ R^. R"''^ H a 1 

[0 3 3 7] ^ (VII) -C^StvS/Nu:^/l-:a^V^rzi;?i 
^/Vii. ^ (XVI) T*^^5ix^''^n^^/l't"^>^— /i- 

^3^>?Ly-/u^SiS:^-^T. ^ (XVII) -x^^^^^i^-^^ 

[0 3 3 8] ^ (XVI) T*^^ix^^M:i7<^/l^l:'*^y- 
TVf^, ^«J;t«. ^ (XIII) [^*. R^. R^. R^ Vt^Btf 

^.^„yVg|,^^^^^cr>:^a:-. #];triSOCU. POCI3. PC 
HCK SnCU. HBr. PBr^, Br^. POBrs. T^t^J^^^ 

[0 3 3 91 (xvii) T*^^ix^^l:^#»<^P^>. R'' 
^^Ci-CoT/l-^/^^^i-^big-^i^. ^Ixtf J. Amer. Che 
m. Soc, vol.. 6-t, M35(19i2)t::Ba^<^::^Siw^Pi:T. 

-5- K y h^i^ v\ 'ph'o '^^^ K^^-;^ K. 



(VB) 

if) #^FT. ^ (XVI) 'r^$H5/^n;^^/Vt*^7>^— 
20 [0 34 0]^ (XVII) •^mi^i^h^^\:.^m<r>o'h. R^' 

^SGR*°$r^i~fl:;-&-^^^i> 0ijxl^J. Amer. Chem. Soc. , v 
ol. 74, P83l(i952)^.0rg, Synth.. Coll.. vol. 3, P705 

(1955) \z.ttm<r>:)7m\z,m dt. Al^<d^ o -^^m^^ fi^m 

(D^hSet. ^ (XVI) x^m^n^^^"^ 

[0 3 4 1] ^ (vii) -c^^ix^^b-g^^^^^-r^x 

gJi. <3fiJx.f^X Amer. Chem. Soc. ,vol. 71, P3 107 (194 
9) -tetrahedron Letters, vol.. 28, P5505 (1937) (CfE 

[0 34 2] (VII) 'Q'^'^^^it.^m't. Zu 

r. Russ. Fiz-Chim., vol.. 21, PS51 (1951) Icffi^Oi^r 
^{ripCT. ^ (XVi) -C^$ix5/^i^><^.'t^.t^^--^- 

d J; oT r t t^X^ 5o 

[0 3 4 3] 
40 [jl:9 6l 
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O2R' 



(V) 
(V=0. S. NR®> 



(XV) 




H 



(XIV) 





(xn-i) 




cxn-2) 

( X^rrS, X^=Q) 





( XU-l;Y=CR^R^and R'',R^=rbond 
3ai-2;Y=eR^^aiid R^»R^=H ) 

[0 3 4 4] [^^. R^ R*. R'^. HalS:tFVfimr 

R"t-^^^15^^^i-u ) ^^t. R^*t:)-H"7?-/-^v^ 

[0 3 4 51 (X) x-m^ti^'¥mmtuT(Dyjm\^ 

■L. (XV) ^m^a rHct)^>^7"^l-S^il7CbT 

-fb^^f^ (XIV) ^mx. :ziv^^\zmit't^^t\^^^ 

(XIII) $:#5o r(7>{k^fe (XIII) (L^^ 

(VI) (x^=s. x^-0. R^t^*^l^-^Xf^T ^ K<?:><SSS 

(xii-i) ^m^^^h-h^x^^^ w^^rn (xii-1) 

(xil-2) -^^< :i^:;55T*^^o {b-g^^ (xii-i) yJcXWL 
(XII-2) ^OV-HCOSr|iSR''*^^i^^l-T. 

^>^it^^ (x-i) ixmb-g-^a (x-2) ^#^:ii:^5-c-t 50 



( X-l:Y=CR^R^and R^R^=bond 
X-2;Y=GRWand R^,R^=H ) 

-So -ft-^^ (x-1) xwt^m (x-2) -ft:^® (XI) 

ffi-^-\¥-V-W-ZK^^AL.. {b'&f^ (1-1) y-^it^^ (T 
-2) -.^< ^i:;55T-^5o 

[0 3 4 61 ^(XV)-C^$iX^<b'g'feJi. ^(V) K 

R^ R^ .R^^ v(^Hrifei:i^i:^*^si-o ) xm^ 

S /^i^^SR'^T'^^^-r S r t J: oT#5 r ^ d5-C# 

S (0?X.f^i5OM : ^ : 2 h^^ri/^ 

BUM : t — h:^-^;^^/^ POM : tf 
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ybi/y/US (^(IxfiTMS: hy^^/^i/U/K TES : 

zc^yut/y yK TIPS : Ml tvui/y /v. deip 

tVVv-y /l-. DTBMS : v^- t 5^y^V y 

IPDMS : y :7"C3 tVl^i/y ^/Ue/ y TBDMS : t - 
yw 7^ ^/l^v' y I : v^^V v^y^::>V y 

ibtt<b) h y r /^^^^T y — yv^i/ y 

(WxfiDPMS • v^:7 :n^/U;^ ^/l-i/ y /l-. TBDPS : t - 10 

i^y :3L=z,n^iy']) TPS - h y v'^^Av'y y^'^^^^*<'f 

T 7^^ 7^m^. TBDMS: t-r=^^/^i^ ^/l^i/ y y^S-^<7)g 

[0 3 4 7] ^tT.^60R^^ti. m^\1t T.. W. Greene. 
P„ G.. M.. ffuts "Protective Groupsin Organic Synthes 
is-- (1991)lw|^^^^:^&(:l^PCT^T^^^5^5. R^^;S>S;^ 20 

10 3 4 8] rc7)j:p(c:L-c#^»tLfc|b'^4^{xv)t^. 
^ 7 ir^:>v ^TfS® $ nti^t^^ (IV) hit-^^ (II) ^ii 

®(xiv)&#x\ czn^Si-^fbb cMb-gr^ (xiii) 

[0 3 4 9] sfcCxii-D^^^ix^^b-g^^fe^-^J^Sci-^x 
Sti. >fk^4^(xrn)<l:5^(vi) CsC^^. xMis. x'^m^m 3o 

tea 5 0] c<7;>i- 5»{cut#fe»Hi^c^t:^'^(xii-i) 

10 3 5 1] 'fb^?^(xn)i^. V-HS<0«^SR'"^Ki« 40 
lii-^Ci^twi: t). ^b-g^ife(X)--^< ri:^^"C#^o 
Jb^^RZ^n. T. W- Greene. P G- M- Wuts "Pr 

otective Groups in Organic Synthesis" (1991) {CfG^ 
(D^m^'^\:^Xnt^n^tK R^^dSMOM:;?^ h^i^^^^^U 
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h y yyu::^/u?J^^y/^'— 7^/^'®ft:^^i'5:^v^T. -78 
[0 3 5 21 5^(X)T^§tuS^b^ifel^:^b^l'^-C. fcf y :/ 

4^(XIll)^-?.(b&#J.(XII l>'a.'i^'I.XSt-toi^T. ©1^4 
^U-CR^cD**;?i5Jg^/^gJ^S («iJx.r^Tr - h y ^/I-/^ 
i: ) T'iS® $ ^^T V ^ 5 fb-g-fe (VI ) ^ffl V ^ 5 w t 
So :5tfb^4^(xil-i). ^b'g^^(xil-2)S:Wb-^fe(X)i:: 
^^v^r. -^(^^ry^y v?y^ssp(^©^SR^^^*^i^.-^^ 

.fem$tv^v^Hso*^^g^^s^{-*5v^T^^/^^>^oil5 

M:7f V^i^^^^^Vfi:}:) . gJ^i/y-yl-S (0yx.f^TBDMS: 

t-y^^/vv^^7t^/i-:yy/i-^if) . ry-^v-^^/^^ (fi*J 

;^tiTr: F y ^/V. DMTrr.t' (4-/ ^ Vy zn— A-) y^ 

— /^y^/V-. DM1: (4-p^ h^ v-yrc— /U) 

to . ry— >'i-:^=^->;^/i-#:=^/vS (^«l;tf^. 2 : 

— yu-S (0i|xli:Boe:t--y h=^i>';(/ywKr^/u/i:i') /jS^tf 

[0 3 5 3] rtl.e>60f^I§^f^^Jx.t^ r. W.. Greene. 
P.. G.. M.. Wuts "Protective Croapsin Organic Synthes 

is" {\9%\)\:i^m.<D^mt.-mz^x. mMn-t^^ 

m . TBDMS:t-y^yvv^p«=f-/^e^y/^ (.^A ; t-y'-^yi- 
^:^yj^y/u:ry K) . Tr:hy^/i- (^A; hV^/^ 

i^uy4 h\ hv ^^y^T ^ y . m^m ; JtSI^^ h y ^ 
M.mMmi)^^^Tt^:^m) . Boc:t-y'h^v^:^>^^>K^ 

(^A ; t-y^ y^i^:^/i^7fi::^/UTl^\:: h*V h\ 
M^x^o^tt^xt^>o 

[0 3 5 4] m^^(o^o\^i^xm^thfz^ ^{Dxm 

[0 3 5 5] 
lit 9 7 ] 
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(M) 

(R^. R^=boiKi) 
[0 3 5 6] [^^. R\ R^ R\ R^. R^. X^Scm^ll 
[0 3 5 7] ±fe^:;&ifc?;iJ:<9#bixfc^ (i-i) (R" 

2) (R\ R^=H) r-^^ix^'fb^fetw^< ^^^^-e^ 




<I-2> 

( R*=H. R^= H ) 

10 [0 3 5 9] >km7^mm\:.^m\^ x ^ mifkfi o 

^g^.^^'^c:4^^'^ro^— 1 5 0*t:. $if* L< (^o*C— 3 

yj^y^^m^^T. CoClz. CoCl3-^Co(0Ac)2/^if^OCoft^ 

wi:t>-e#^ (wo 93/13095#,^:) o 
20 [0 3 6O] r-^/^:^At-J:*9^7uS:tT9^'^. T/l-^i 

*t:^^^50\:O$afflT*T5 r i:^^-e^^o ^l-J. org. Ch 
ecu, vol.. 40, Pl27.(l975)|c:i£^^tl'S. -^:^^^->'^A 

/y :^ y — /VIC J: t>fflv ^^ r ^ ^^-Ct 

[0 3 6 1 I 
^ [{b9 8] 

R* H 



[0 3 6 2] [^4^. R\ R^. R^. R^. R\ X^Sii;^ 
I03 6 3I ^ {1-2) (R^. R^=H) "C^^tt^^b^^^ 

:/^(D5{Sc?:>7K^^iSS^^T/i-^/Hb^J (^yxt^a^'-fb 

h S/V— >-^y ^>^^y '^^-^ hCC>J: p^^e^eteSifc 
^/WbLT. ^ (1-2) (R^^H. R^-H) T'^^ix^it^ 

[0 3 6 41 :i<o^m\t.mnm^^mmmm^\^^^^x 




40 ® (0tjx:«n-y^/vy t -y^/i-y 

[0 3 6 51 rc7:)Z^0f^^-2 0*t:~l OO^CCO^S 

^c:;^rajtii^o.. 1 — 1 oB^Pp^xfe^o 

[0 3 6 61 
[{b9 9l 



(74) 
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145 



145 




NH 
(i-2e) 

( X^=S. X^=NH ) 




lU 3 b / 1 

[0 3 6 81 ^ a-2e) (X^=S. X^=NH) "C^^ix^^b 
S^;jP;^K5>fi¥LC. ^ (I-2a) (X^=S, X==0) Cm^tl 




(X^=0,X2=S> 
[0 3 7 31 ^ (Ic) (X"=0. X^=S) X-m^i^^it-^^ 

^{l:6^^i*T-r. (Id) (x^=o. x=^=o) xm^fh^it 
[0 3 7 4 1 cicojK^^t^iS^^^^fb^ {^r'l;ttfiai?t-ft;:^ 30 

^ y i>/ if) . ^— r/i^^. m^t^y' h ^ t k 
[0 3 7 51 ccoR;Jr^ti3i^ot:;&-!bR^c:;i3:fflb^7t^iS 

c^»^.(?:>«BET-iT>^^4:>ti'. &^b<Ji20^-'l OOt: 
X*f7^J:0o I^Jtf^mi^M^O, 5~3 OH#Fp^-e^^o 

[0 3 7 61 K±ai-<fcit:-g^^ (ri) . (Ill) X (I 

V) . (VII) . (VIII) , (IX) . (X) . (XII) . 
(XIII) . (XIV) . (XV) . (XVI) :JoJ:I/ (XVII) ^ 

mmit^^x^^. 5^ (I) x^^ix^it^^^mmT 



(I-2a> 

(X^=S.X^=0) 

[0 3 7 01 ^LCDRZ^^^m^^ ^ ox:f)'^h^m^m\^^t:Lm 
^(^•^.^.(Dmmxnt^hri^ l < s o^— i s o 

^-Cft^^ 9o KJS;B#Pr5]l^ii^0. 5 — 3 O^FB^-eS><5o 
[0 3 7 11 

[<fc:i 0 01 




(Id) 
[0 3 7 7] 

[0 3 7 81 ISJSM 1 

5— ( (5- (2 — 11 Ki3:3ri>'— 2— ::7^:=i/Vr3i K:3r 
t/) - 1 -;^^/U'-3-tf^>^y/^) T^^y-T^'^^) 
yyv^^^-2, 4-e;^::^>- {^fb-g-^^ (I-la-l) ) <D^)& 

(0 3 7 91 

[fbl 0 1 1 



OH 




(1-12.1) 



[0 3 801 X m 1 

40 1 -7^^/l^-5->'^-t'WV;^=^i/-3-t:'^y'—/i^;^J 
A^^l^m^'^^^ (it^^ (IV-1) ) 



[0 3 8 1 1 

[it^ 0 21 



me 



(IV-1) 



[0 3 8 21 5- t: Ko=^i/-l -P^^/^-3 -t'^y' 
-/UTty/i-J^^^^^^^/^ (-fk-^^ (V-l) ) (0*:4$B3fiS6 
3-l85964^<i^$atClS^<^:^?fel-<t "^^^L^wo ) 1 7 1 
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5 7 4 7 3 



147 

mg (1. OOmmo 1) ty:^^->A^^^V K (TC 
I) I70mg (1^ 1 Ommo I ) «r^l^=^^^^^> 

(IV-l) ) ^2 8 5mg (9 8- 6%) ^#/::o 
[0 3 8 3] MS (FAB) ni/e: 289 (MHI)" 
60 MHz »H-NMR(CDCl3) 6 -1. 35(3H, t), 3.79(3H, s), 
4.33(2H, q), 5.3l(2H.s), 5.98(1H, s), 7.40-7. 65(3 
H, ra), 7.8-8. 0(2H, m) 



148 



1 0 3 8 4 J Wi^(D-}5m'^^'o\\^^m (v-1) 1 - 

g^m^/l. ({t-g^ife •(V-2) ) . 5 - 1 Kn:^v— 1-7 



3) ) ^m^i:?.^tLr. ii:'g^4^ 
V) c/jgj^St-;:f'jJJ;^ ) 

[0 3 8 51 
[^kl 0 31 



(IV-2) - (lV-13) S: 

wjcT/zmb-a-^ (I 



10 



z— w— o 



to 3 S 61 
1^4 4 1 




(rv) 







R^ 


R^ 


p«3 


z-w 


v-1 


IV-2 


1-Me 


H 


Et 


PhCHsCHs 


v-2 


I v-3 


1-t-Bu 


H 


Et 


PhCOCHa 


V-3 


IV-4 


1-Ph 


H 


Et 


PhCGCHs 


V-1 


IV-5 


1-Me 


H 


Et 


5Hile-2-Ph-4-oxaz6lyI-C0CH?> 


V-2 


IV-6 


1-l-Bu 


H 


El 


5-Me-2-Ph-4-OAa:io 1 y 1 -COCH2 


V-3 


IV-7 


I-Ph 


H 


Et 


5-Me-2-Ph-4-oxazolyl-C0CH2 


V-1 


IV-8 


1-Me 


H 


Et 


3-Me-2-benzotb]thiophenyl-C0CH2 


V-1 


IV-9 


1-Me 


H 


Et 


2-ben2o[b] f uranyl-COCH^ 


V-1 


IV-iO 


1-Me 


H 


Et 


5-Me- l-Ph-4-pyra2ol y 1 -COCH2 


v-1 


IV-11 


1-Me 


H 


Et 


3-Br-l-Me-2-indolyl-<X)CH2 


V-1 


IV-l 2 


Htle 


H 


Et 


3-indolyl-CH2ai2 


v-1 


IV- 1 3 


1-Me 


H 


Et 


3-Ph-5- 3 soxazo 1 y l-COCHa 





Sfe^,(^) 


MS(in/e) 


IV-2 




274 (M)* EI 


IV-3 




331 (M+H)* FAB 


IV-4 




351 (M+H) * FAB 


IV-5 


181. 8-183.. 2 


370 (M+H)" FAB 


IV-6 




411 (M)" EI 


IV-7 




431 (M)" EI 


IV-8 




358 (M)" EI 


IV-9 




328.(M) * EI 


IV-10 




368 (M)" EI 


IV- 11 




419 (M)" EI 


lV-12 




313 (M)" EI 


lV-13 




356 (M+H)* FAB 



I 0 3 8 7 1 ib^® (IV-2) IC^-I® ^IV--^^ 

,0 mz '11 NMR(CDCU) 6 :1.35(3H, t), 3..07(2H. t). 60 11Hz •H-NMR(CDC1.) 6 :1.34(3H; t). i.68(9H, s). 

L66(3H. s), 4.29(2H.t), 4.3(2H. q), 6..07(1H, s), 4. 30(2H. q). 5.32(2H,s). 6.02(1H, s). 7.,3-7.6(3H. 

, ,cf:;H ^> 50 nO, 7.8-S.0.(2H, m) 
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60 MHz ^H-NMR{CDCl3) 6 :l.35(3H. t), 4.35(2H, q), 
5-.38(2H, s), 6. l2(lH,s), 7.3-7..6(6H, m) , 7. 7-7. 9(4 
H. m) 

^b^4^(IV-5) 

60 MHz ^H-NMR(CDCl3) 6 :l .40(31l t), 2.73(3H, s). 
3 8B(3H, s). 4.3b(2H,q). b..3b(2H, s>, b.ObCiH, s), 

7.3- 7.5(3H, id), 7. 8-8.. 1 (2H, m) 

60 l^fHz 'H'NMR(CDCl3) 6 ■1..35(3H. t). 1. 70(9H, s), 
2.72(3H, s), 4.32(2M,q), 5..33(2H, s), 6-07(lH, s) , 

7.4- a. l(5H, m) 

•ft:'&4^(iv-7) 

60 MHz ^H-N^IRCCDCU) 6 :1..37(3H. t), 2.72{3H, s) , 
4..37(2H, q), 5..42(2H,s), 6. 18(1H, s), 7.. 3-8.. 1 (1 OH, 
m) 

60 MHz ^H^^aiR (CIX:i3) 6 :1. 35(3H, t) , 2. 79 (3H, s) . 
3.85(3H, s), 4.35(2H,q). 5.. 18(2H, s), 6.07(1H, s), 
7.. 42-7.. 55 (2H, m) , 7.. 78-7_ 98 (2H, m) 

60 hmz 'H-NMR(CDCl3) 6 :.1..40(3H, t), 3.88(3H, s), 
4..39(2H, q). 5.38(2H,s). 6. 12(iH, s) , 7.32-7.88(5 
H, m) 

{b-g-^dv-io) 

60 l^tHz ^H-NMR(CDCl3) 6 :.1.37(3H, t). 2 . 61 (3H, s), 
3..85(3H, s). 4..36(2H.q), 5. 11 (2H, s), 6:.07(1H, s). 
7.50(5H, s), 8..09(1H, s) 

60 MHz Ml-NMR(CDCl3) 6 :l- 36(3H, t) , 3. 84(3H, s) , 
4. 0i(3H. s), 4. 37(2H.q)., 5.51(2H, s) , 6..07(1H, s), 
7 n-7, 77(4H, m) 

60 mz ^H-NMR{(3)Cl3) 6 --l-SSCSH, t), 3.26(2H, t), 

3. 66(3H, s), 4. 3l(2H,t), 4.37(2H, q) , 6.-03aH, s), 
7. 05-8. 1 (6H, m) 

60 MHz ^H-NMR{CDCU 6:1. 37(3H, t), 3.87(3H, s), 

4. 37(2H, q). 5.35(2H.s), 6..07(1H. s) , 7. 35-7. 92(6 
H, m) 



ISO 



10 



[0 3 8 81 2 

3- t Knar'>^^/b- 5 — ( 2 - t Kn 2 - :7 

) 

[0 3 8 9] 

l{bi 0 4 1 



rile 



[0 3 9 01 y^mitr/i-^:=^^-^V'^^^S 9 7mg 
(2 3. 6mmol) ^ -v'- -.y^-ffibKT^ h 

T^ni^. "tC^it-B-m (IV-1) 4.. 53 g (1 5. 7m 

mo I) <D^u^^'7-t^—y'^iStyi^y"^'y^ V^-yy 

^^ (10 0ml) ^?^^Sr#>^t^J®Tbytc fST^. tK^J? 
(^b-g-^ (lll-i) ) ^4. 44 g (^Sfitj) #:^Co 

[0 3 9 11 MS (EI) Bi/e: 248 (M)* 
60 MHz ^H-NKtR(CDCU) 6 :3. 2-4,2(2H, br), 3..44(3H, 
s), 4..06(2H, d), 4..41(2H, s), o-02(lH, t), 5.-44(1 
H, s), 7.30(5H, s). 

[0 3 9 2] i^#<^>:^a(ci:*9{b^fe (iv-2) — (iv-i 

3) ^ta^.^.r4i: LT. it^^ (III-2) - (III-13) ^ 
30 ^;5KLfco (^l^coR^. R^. w2:t>'ZWb^¥^ (HI) 

[0 3 9 31 
tfbi 0 51 



2 — ^W- 



[0 3 9 41 
1^4 51 




(m) 

R^=-o-vy-z 



40 



R^ 



IV-2 


1 1 1-2 


1-He 


H 


PhdisC!!:^ 


IV-3 


1II-3 


1-t-Bu 


H 


PhCH(0H)CH2 


IV-4 


iri-4 


1-Ph 


H 


PhCH(0H)CH2 


IV-5 


III-5 




H 


5-Me-2-Ph-4-oxazoly 1-CH (OH) CH^ 


IV-6 


ni-6 


l-t-Bu 


H 


5-Me-2-Ph-4-oxa2oly 1-CH (OH) CH^ 


IV-7 


1 1 1-7 


1-Ph 


H 


5-Me-2-Ph-4-oxazolyl-CH (OH) CHa 


IV-8 


III-8 


I -Me 


H 


3-Me-2-benzo [b] thiopheny 1-CH (OH) CHs 



(77). ^H^a- 1 5. 7 4 7 .3 



152 
i)CH2 



IV- 


-9 


II 1-9 


1-Me 


H 


2-benzo [b] f urany I -CH (OH) CHz 


IV- 


-10 


III-IO 


1-Me 


H 


5-Me-l -Ph-4-.pyra2ol y 1-CH (OH) 0 Iz 


IV- 


-n 


III-ll 


1-Me 


H 


3-Br-l -Me-2-i nOol y 1 -CH (OH) CH^ 


IV- 


-12 


IJJ-l? 


)-Me 


}i 


.Vindolyl-CH^CHs 


IV- 


-13 


1X1-13 


IHle 


H 


3-Ph-5-i soxazo 1 y I -CH (01 i) CH^ 





ti4^ 


MS(m/e) 


1II-2 




9"\9hO* FT 


1 1 1-3 




290 (M)" EI 


111-4 




310 (M)" EI 


1 1 1-5 




329 (M)" EI 


1 1 1-6 




371 (M)" El 


in-7 




391 (M)" El 


1 1 1-8 




318 (M)* EI 


111-9 




288 (M)" EI 


111-10 




329 (M+H)* FAB 


III-ll 




380 (M+H)* FAB 


111-12 




27 KM)* El 


111-13 




315<M)* EI 



[0 3 9 5] it-^m (ni-2) 
60 MHz nHNMR(CDCU) 6 :3. 0(lH, br s), 3. 03(2^ t), 

3,48(3H. s), 4.16(211, t), 4.48(2H, brs), 5.46(1 
s), 7.. 16(5H, s) 
ih^^ (111-3) 

W mz ^H-NMR(CDCl3) 6 :1. 46(9H, s). 2-.9(2H, br) ,. 
4.08(2H, d), 4.-43(2H,s), 5..04(1H, t), 5.50(1H, s), 

7.. 3i(5H, s) 
it^^^ (HI-4) 

60 MHz ^H-NMR(CDCl3) 6'2 2(2H, br), 4- 19(2H. d) , 
4 60(2H, s), 5.. KlH, t), 5.66(1H, s), 7„ 2-7.. 5 (lOH, 
m) 

it-^^ (in-5) 

60 MHz ^H-NMR(CDCl3) 5 :.2.42(3H, s), 2.6{2H, br s), 

3.57(3H, s), 4.26(2H, m), 4- 49(2H, s), 5,0(1H, 
m), 5.54(1H, s), 7 . 3-8. 1 (5H, m) 
it^m (1 1 1-6) 

60 MHz ^H-NMR(CDCl3) 6 :1.48(9H, s), 2 .40(3H, s), 
2.4(2H, br s), 4. 28(2^ d), 4.5l(2H, s), 5.. 03(1H, 
t), 5.57(1H, s), 7. 2-8.0(5H, m) 
it^m (III-7) 

60 MHz ^H-NMR(CDCl3) 6 :2-25(3H, s), 4.33(2H, d), 
4.55(2H, s), 4.98(lH,t), 5.70(lH, s), 7.2-8.0(10H, 
m) 

it^^ (111-8) 

60 hlHz *H-NMR(CDGl3) 6 :2.42(3H. s), 3.3(2H, br), 
3.59(3H, s). 4.26(2H,d), 4.46(2H, s), 5.53(lH, t). 

5.58(1H, s), 7. 35-7. 92 (4H, m) 
it-^m (111-9) 



60 MHz 'H-N^lR(CDCl3) 6 :3..53(3H, s), 4.4 (2H, s), 4. 
40 (2H, br), 4.43(2H,d), 5..22(iH, t), 5.68(.1H, s), 
a 79(lH, s). 7. 12-7.. 57 (4H, m) 
it^m (111-10) 

60 MHz ^H-NMR(CDCl3) 6 :.2.31(3H, s) , 3.55(3H, s) , 

3- 7<2H, br), 4. 19(2H,d), 4.48(2H, s), 5..05(lH, m), 
5.55(1H. s), 7.40(5H, s), 7.. 59.(1H, s) 

it-^-^ (III-U) 
30 60 MHz 'H-NMR(CDCl3) 6 :2. 96(3H. s) , 3.50(2H, s), 
3..88(3H, s), 4. 35(2H,d), 4.46(2H, s), 5, 53(lH, s) . 

5.6(1H, tn), 7.00-7. 57 (4H, m) 
it-B-^ (111-12) 

60 MHz ^H-m5R(CDCl3) 5 :2.53(1H, s) , 3.22(2H, t), 
3.53.(3H, s), 4.27 (2H,t), 4..5l(2H, s), 5..49(1H, s) , 

7. 05-S. 29 (6H, m) 
it-^^ (III-13) 

60 MHz 'H-NMR(CDCl3) 6 r.3.49(3H, s), 3..6(2H, br). 

4- 32(2H, d), 4.49 (2H,s), 5 23 (IH, t) , 5.56(lH, s), 
40 6.62(1H, s), 7.25-7..S6(5H, m) 

[0 3 9 6] HUS 

p<5"/^t'^>^— /^-3 -:*/W<^^v^t^ K iit-t^ (II- 

1) ) 
[0 3 9 7] 



[it 10 6] 



JOHO 



50 



OH we 



CII-1> 



(78) 



#^^5p8 - 1 5 7 4 7 3 



153 

10 3 9 81 izmt-^>:ff>'mt\^^^it'^^ (n) 

c^-^^) it^^ (III-l) 2. 7 2g (11.. Ommo 
1) ;$:^nP7j^yUA 1 0 8m 1 :Joi:D^^ ---^1^2 111 1 

^VtCOS^'O^n (it-^V^ (II-l) ) 53 g (5 

6. 6%) #fco 

10 3 -9 9] MS (El) m/e: 2-16 (M)* 
60 M}lz Ul-N'MR(CDCl3) 6 ..2..80(1H, bi s) , 3 09(311, s), 

4. 13(2H, d), -S- OydH, t)., 5.95(1H, s), 7.34(5H, 
s), 0..62(1H, s) 



154 



[0 4 0 0] mmcD:}5m\^x ^^t^m (in-2) - (111 

-5) ^ti^^m^t LX. it-^^ (n-2) - (11-6) 
j^L/Co ?:^:f^^l:^4^ (11-3) 1oJ:U? (II-4) (cov^T 
(i. a3^J[?.*4 (111-3) c/;^SJtts(c.J:«9I^B#{c*>i:L/Co 

(^q^oR^. R^ wsiu^zfiib^^ (II) 

[0 4 0 1 ] 
[{bl G 71 



10 



2 — W— O >J^o2 



(H) 
R^=H 



[0 4 0 21 
[^4 6] 











2-W 


in-2 


11-2 


l-Me. 


H 


PhCHsCHs 


I1I-3 


11-3 


1-t-Bu 


H 


PbCH(0lDCH2 


11 1-3 


1 1-4 


1-t-Bu 


H 


PhCOCHs 


in-4 


11-5 


1-Pb 


H 


PhCH(0H)CH2 


1 1 1-5 


II-6 


1-Me 


H 


5-Me^2-Ph-4-pxazoI y 1-CH (OH) CH2 








a.^.cc) 


MS (m/e) 


11-2 








230 (M)" EI 


11-3 






288 (M)" EI 


1 1-4 






244 (M)^ El 


1 1-5 






308 (M)" El 


n-:6 






327 (M)" EI 



[0 4 0 31 it^m (11-2) 
60 MHz. 'H-NMR(CDCl3) 6 :3-.08(2H, t), 3.67(3H. s), 
4;25(2H, t), 5.95(1H, s), 7- 21 (5H, s) , 9-67(lH, s) 
it^m (11-3) 

60 MHz 'H-.NMR(CDCl3) 5 rl -SeOH, s), 2. 69{lH, br), 
4. 16(2H, d), 5.10(1H, t), 6. 01 (IH, s), 7.32(5H, s), 

9..65(IH, s) 
it^^ (11-4) 

60 MHz ^H-NMR(CDCl3) 6 :3.84(3H, s), 5,34(2H, s), 40 
5..96(1H. s), 7.4-7.9(5H, m), 9. 70(1H, s) 
^k^ife (11-5) 

60 MHz ^H-NMR(CDCl3) 6:2..63(1H, br), 4-.19(2H, d) , 
5..05(1H, t), 6..n(lH,s), 7.2-7.6(I0H, m). 9.77(1H, 
s) 

it-^^ (11^) 

60 f-lHz ^H-NMR(CDCl3) 6 :2..36(3H, s), 3..6(1.H, br s), 
3 65(3H, s). 4.3(2H,frO, 5-02(lH, t), 6-01(lH. s), 
7.2-8.0(5H, m) , 9. 63(1H, s) 

[0 4 0 4] 1 5 — •7ic-:h->/V:^^->t°^ 50 



[0 4 0 51 
[ikl 0 81 



(1 1-7) ) 



(11-7) 



[0 4 0 6] [S we r n^'ft:iti:^^b-&fe (H) <D^ 
ffSc3 ];/H75a/1 (2. 01mmo])cO 

m^mm^m^T. -7 8ti;i?^aJL. -^^--^i/^^e^x 

^;:?.gj;7|c^x/^A->?./l-^^=3^i>^ K3 5 3 mg 
(4- 9 8mmo 1) (0^\^^ =^V — i^—:^^fSi7i^i^'^ 
C2n;^^Vl. 5m l^?i^^fST^^. -7 8^(C:-C3 O 

ii^mmwi^t:io ^Lcommut-^^ (m-o i2 4mg 

(0. 5 0 Ommo \) (O^^^^^ — ^^—^^-f^^^^ 

7 8"C{CXlB#Ktti*LyCo ClCO^IJ;?SI-^l/^:x^ — 
y;?^fltt7K h y =^^;^T ^ V 1 . 4ml ^^TLfc^ 



(79) 



i^p^sp-S- 1 5 7 4 7 3 



155 

§{iK^BCO^^^^W (it^^ (II-7) ) 0 Img (8 

2. 4%) ^^/Co 
[0 4 0 71 mp 140-141 *C 
MS (EI) m/e: 244(H)" 

60 MHz Hl-NMR(CDCl3) 6 :3 .84C3H. s), 5..34(2H. s) , 
5.96(111, s), 7.,4-7..9(5H, tn), 9..70(1H. s) 

[0 4 0 81 m^<o:^i^i^^^^\^^^ 5) - (III 



156 



-11) ^ih^m^tx^x. it^^ (11-8) - (n-14) ^ 

[0 4 0 91 

[{bi 0 9J 

R?^HO 



10 



z— w-o 

10 4 1 0 I 



R^=H 



mmmm it 








z-w 


iri-5 


U-8 1- 


-Me 


H 


5-Me-2-Ph-4-oxa2plyl-C0CH2 


III-6 


II-9 1- 


-t-Bu 


H 


5-Me-2-Ph-4-^xazo 1 y 1 -COa^s 


1 1 1-7 


11-10 1- 


-Ph 


11 


5-Me-2-Ph -4-0X320 1 y 1 -COCH^ 


1 1 1-8 


II-ll 1- 


-Me 


H 


3-Me-2-benzo [b] thiophenyl-GOCHz 


III-9 


11-12 1 


-Me 


H 


.2-benzo [b] f urany I-COCH2 


III-lO 


11-13 1 


-Me 


H 


5-Me-l-Ph-4-pyrazolyl-C0CH2 


iii-ii 


11-14 1 


-Me 


H 


3-Br-l-Me-2-indolyl-C0CH2 








m,'^AX:) MS(in/e) 


1 1-8 








325 (M)" EI 


ii-y 






168- 


IbO 3b/ W ' 


11-10 






125- 


128 387 00" EI 


ii-ii 








314 (M)" EI 


TI-12 








284 (M)* EI 


11-13 








324 (M)" EI 


11-14 








375 (M)" EI 



10 4 1 1 J it-^^. (II-8) 
60 MHz "H-NMR(CDCl3) 6 :2.69(3H, s), X86(3H, s), 
5.37(2H, s), 5.99(1H. s), 7. 39-7. 53 (3H, m), 7.90- 
8..09(2H, m), 9. 7 3.(1 H, s) 
ib-a-^ (II-9) 

60 MHz 'H-NMR(CDCU) 6 .•.1.74(9H, s), 2. 72(3H, s), 
5-40(2H. s), 6.09(1H, s), 7. 4-7.6(3H. m), 7,9-8.1 40 
(2H, m), 9.77(1H, s) 
it^^ (11-10) 

60 MHz ^H-m!R(CDCl3) 6 :.2..67 {3H, s), 5..43(2H, s). 
6..13(1H, s), 7.3-8-l(10H, m), 9.86(1H, s) 
it-k^ (II-ll) 

QOmz *H-NMR(CDGl3) 6 :2. 79(3H, s), 3-90(3H, s), 
5. 18(2H, s), 6-.02(lH, s), 7.. 42-8. 10 (4H, m), 9.-72(1 
s> 

it^^ (11-12) 

60 MHz ^H-WR(CDCl3) 6 :3.89(3H, s>, 5.38(2H, s), 50 



6..06(1H, s), 7. 28.-7. 84 (5H, m), 9..78(1H, s) 
ih"^^^ (11-13) 

60 MHz *H-NMR(CDCl3) 6 :2.59(m s), 3.89(3H, s), 
.5-l2(2H, s), e.OKlH, s), 7..5G(5H, s>, a07(lH, 
s), 9..79(1H, s) 
it^m (11-14) 

60 MHz ^H-NMR(CDCl3) 6 :3..87(3H, s), 4.00(3H. s). 
5..53(2H, s), 6. D3(1H, s), 7. 40-7.. 76 (4H, m), 9 .75(1 
H, s) 

10 4 12] [pcc^{k:{-i:5^b'&?^ (ID (O^^) 

>jrna>J^ aA^hf y >?r^l>Al . 041g (4- 828 
mmo 1 ) . m^-rh y 5^A4 0 Img (4. 8 9mm 
o 1 ) . AO. 50 g 

RXf-^'y^hl^ 0 1 g^^l/=^^^— ^'^^^IKtKv? 
^•ua^^^^SOmimf^m^^. it^^ (Ill-i) 2 1 
Omg (0. 84 6i7imol) (D^ l-^^ =l "^—i^^:/:^ 
flJi7Ke/:^ot='P^t^^l Orn 1 ®?K^0'CT-?STL. O^C 



-(80) 



^.mWS- 1 5 7 4 7 3 



157 



(11-7) ) ^8 6mg (41.. 5%) #fCo 

[0413] iE.mit^n^'v iy:ymmmiti:ix^it^ 
m (II) <o^f^) it^m (in-i) somg (o. 32 

mmo i) (Z>^U=¥^^-v'-'7>flft7Ri/^^>'l-^/^>J^ 
(1. 9 1nimo 1) SI/M^^^^^T^^I 9 6nig 10 

(1.. 9 4 mmo I) o:>^ =j. -^—i^—y'^-i^Ayi^^^ ^ 

l&Vt(0.n&^mn at^^ (H-D )^3 9mg (48. 
(4. 0%) #fCo 

l O 4 1 4 J Xm 4 20 

5_ ( (5- (2- 1 Kc3^V-2-:7=cr^7V:3i fa^ 

>^yv^^/-2, 4-v?;^>^ {^t:^4^ (Wa-l) ) 
[D 4 1 5] 
lit 1 1 0 I 

o 



OH 




(Ma-l) 



[0 4 16] it-B-^ (II-l) 1.53g(6 21mm 
o 1 ) RXf'^T-y]) i^:yi^:^> 9 7 4 m g ^ v 6 

Cm 1 {zmm^'^t:io ^0?g?[^(CyKSt.^l O 8 ;/ K 
V^T't:'-<y v^Vl 2 2 M 1 ^^^Hvi. 13 0*C^14 0^J^ 



30 



158 



r'K - 7- K^t Kn • 2) . ^-c^i^ 
:. 2) }::^L. 

(^fc^fe (I-la-l) )^2 llg(98. 3%)^t 

[0 4 1 7] irn? 172. 8-174.. 3 
MS (EI) Di/e- 345 (M)" 

500 MHz 'H-NMR(d^-acet<>ne) 6 •3,70(3H, s), 4..2I(1H, 
64. ""Jm, = 10.3 Hz, ^Jhw = 7_6 Hz), 4-.27(lH, dd, 

.„„ = 10.3 Hz, ^'Jhh = 3.9 Hz), 4.94(1H, d, ^Jhh = 4 
Hz), 5.. 15(1H, ddd, ^Jhh = 7. 6 Hz, ^Jhh = 3.9 Hz, 

^J„H = 4 Hz), 5. 77(111, s), 7..30(1H, t. ^J™ = 7- 3 

Hz), 7. 38(2H, dd,. ^J>« - 7,3 Hz, ^Jh»^ 7.6 Hz), 7.. 

51 (IH, s), 7.52(2H, d, ^J™ = 7..6Hz), 12..3(1H, s) 

[0 4 1 8] mm<7>-:^m^^vit-^^^ (11-2) — (ii-i 

4) trmWv^tUT. ib-^^^ (I-la-2) - (I-ia-14) 
^-&^LfCo (S^l^t^R^. H^ W^^I>*Z{^it:'g^^ (l-i 
a) coM^Et^^fS^-r^o ) 

IQ 4 1 9] 

[^b 1 1 1 1 



2— W-O 



I 0 4 .2 O 1 
1^4 8] 




(Ma) 

R'=-0-W-Z 
R®=H 



II-2 


I- 


la-2 


1-Me 


H 


PhCHsaia 


1 1-3 


I- 


la-3 


1-t-Bu 


H 


PhCH(0H)CH2 


II-4 


I- 


la-4 


1-t-Bu 


H 


PhCOCHa 


II-5 


I- 


•la-5 


1-Ph 


H 


PhCH(0H)ai2 


II-6 


I- 


■la-6 


1-Me 


H 


5-Me-2-Ph-4-oxazolyl-CH (OH) CHs 


11-7 


1- 


■la-7 


l-t.'ie 


H 


PhCOCHa 


II-8 


I- 


-la-8 


1-Me 


H 


5-4Je-2-Ph-4-oxazolyl-G0CH2 


II-9 


I- 


-la^9 


1-t-Bu 


H 


5-Me-2-Ph-4-oxazolyl-C0CH2 


11-10 


I- 


-la-10 




H 


5-Me-2-Ph-4-oxa2ol y l-COCHa 


II-ll 


I- 


-la-11 


1-Me 


H 


3-Me-2-benzo[b] thiophenyl-COCHs 


11-12 


I- 


-la-12 


l-f4e 


H 


2-ben2o [b] f urany 1 -<X)CH2 


11-13 


I- 


-la-13 


l-*1e 


H 


5-Me-l -Ph-4-pyrazo 1 y I-COCH2 


11-14 


I- 


-la-14 


1-Me 


H 


3-Br-l-Me-2-indolyl-C0CH2 



159 



(81) 



^m^Bt-y 5 7 4 7 3 

160 









MS(ni/e) • 


I-la-2 




158-161 


329 (M)* EI 


I-la-3 




108. 4-110 6 


387 (M)^ EI 


I-la-4 




216- 8-218.7 


385 (M)* EI 


I-la-5 




192.4-194. 5 


407 (M)" EI 


I-la-6 




185-187 


426 (M)" EI 


I-ia-7 




214-216 


344 (M+H)" FAB 


J I a O 




208-211 


424 (M)" EI 


l-la-9 




213-216 


^66 (M)" EI 


I-la-10 




275-280 (decomp,. ) 


486 (M)" EI 


I-la-U 




258-260 


41 3 (M)* EI 


1-13-12 




250-260 (decoii¥>. ) 


383 (M)* EI 


I-la-13 




236-240 


424 (M+H)" FAB 


I-la-M 




243-246 


475 (M+H)" FAB 



[0 4 2 1 ] it^^ (I-la-2) 
500 MHz "H-MR(d^-DMSO) d :3.-.06(2H, t, ^Jhh = 6.7 H 
z), 3-59(3H, s), 4.3l (2H, t, ^J>m = 6. 7 Hz) , 6.12 
(IH, s). 7.24-7.48(5H, m), 7..48(lH, s),12.3(lH, br 

s) 

it^^ (I-la-3) 

500 MHz *H-NMR(CPCl3) 6 :1:58(9H, s), 2.,35dH, ^ 
J„ij = 3. 2 llz). 4. 18(2H, m), 5.15(IH» m), 5. 77 (IH, 
s), 7.. 36-7.. 45.(5H, m), 7..56(1H, s), 8..20(lH, s) 
it-B^^ (l-la-4) 

500 MHz ^H-NMR(d^-DMSO) 6 :1. 63 (9H, s) , 5. 70(2H, 
s), 6. 15(1H. s), 7..44(1H, s), 7-58(2H, dd, ^'Jhh = 
7.. 4, 7. 8 Hz), 7-7lhH, t, =J„h = 7.4 Hz), 8..00(2H, 

d, ^Jhh = 7.8Hz), 12.26(111, s) 
it^^ (I-la-5) 

500 MHz ^H-NMR(CDCl3) 5 :2. 4G(1H, d), 4. 29<2H, d), 
5.-l7(lH, m), 5.91(lH.s), 7 23-7.46(8H. m), 7.62(1 
H, s), 7.7S(2H, d, ^J„„ = 7..6 Hz), 8.. 12 (IH, br s) 
it-B^m (I-la-6) 

500 MHz *H-NMR(d«-DMSO) 6 :2..50(3H. s), 3..65(3H, 
s). 4..31(2H, d, ^'Jhh = 5.4 Hz), 4.97(1H, dt, ^Jhh 
= 4.9 Hz, ^Jhh = 5-4 Hz), 5..75(1H, d, =*Jhh = 4. 9 H 
z), 6. 12(1H, s), 7..47(1H, s), 7.50(3H, m), 7.92(2 
H, d, ^Jhh = a 1 Hz), 12. 3(1H, s) 
it^^ (I-la-7) 

500 MHz ^H-NMR(d^-DMSO) 6 -.3. 76(3H, s), 5.74(2H, 
s), 6. IKIH, s), 7.44(1H, s), 7„58(2H, t, ^Jhh = 
7. 3, 7.. 7 Hz), 7.71(1H, t, =»J„„ = 7.7 Hz), 7.88(2H, 

d, ^'Jhh = 7.3 Hz), 12.-4(IH, br s) 
ib^© (I-la-8) 

500 MHz 'H-NMRXCDCla) 6 .-2. 74(3H, s), 3:87(3H, s), 
5.41(2H, s), 5„76(lH,s), 7 . 49-7 52 (3H, m), 7,56(1 
H, s), 8. 03-8. 05 (2H, m), 8. 14(1H, br s> 



it-B^ (I-la-9) 

500 MHz ^H-NMR(CDCl3) 5 *1 71(9H, s), 2.75(3H, s), 
20 5.39(2H, s). 5.81(lH, s), 7. 50-7. 51 (3H, m). 7.56(1 
H, s), 8.. 04-8. 06 (2H, m). 8..08(1H. br s) 
it'B¥^ (I-la-10) 

500 MHz ^H-NMR(CDCl3) 6 -2. 7l(3H, s), 5.68(2H, s), 
6. 38(1H, s), 7 4l(lH,t, ^J^^ = 7.. 3 Hz) , 7.52(1H, 
s), 7. 56-7. 60 (5H, m), 7.. 9i-7.. 93 (2H, m), 8.02-8. 04 
(2H, m), 12.4(IH, br s) 
{b^^ (I-la-11) 

500 MHz "H-NMR(d^-DMSO) 6 -.2.77(3H, s), 3. 77<3H, 
s), 5.62(2H, s), 6. 16(IH, s), 7.44aH, s), 7.53(1 
30 H, dd, ^J„H = 7. 2, 8.3 Hz), 7.,60(lHi dd, ^J„h =7- 
2, 8. 3 Hz), 8. 07(1H, d, ^J„h = 8.3 Hz), 8..09(1H, 
d, ^Jhh = 8.3 Hz), I2..4(1H, br s) 
it-B^ (I-la-12) 

500 MHz ^H-NMR(d^-DMSO) 5 :3.77(3H, s), 5.64(2H, 
s), 6. i6(lH, s), 7.41(11], dd, ^Jkv. = 7. 1, 7.9 Hz), 
7,45(1H, s), 7.60(lHv dd, =J>m = 7 1. 8-3 Hz), 7. 
77 (IH, d, = 8.3 Hz), 7-90(lH, d, Uo. = 7. 9 H 

z), 8..06(1H, s), 12.4(1H, br s) - 
it'^^ (I-la-13) 
40 500 MHz ^H-NMR(d^-DMSO) 6 :2..52 (3H, s) , 3.76(3H, 

s), 5.47(2H, s), 6. lOdH, s), 7..46(1H, s), 7-52-7.. 
60 (5H, m), 8.37(1H, s), 12.4aH, br s) 
it-^^ (I-la-14) 

500 MHz ^H-NMR(d^-DMSO) 6 :3-76(3H, s), 3.96(3H, 
s), 5-69(2H, s), 6. 16(1H, s), 7..30(1H, dd, ^Jhh = 
7_3, 7.9 Hz), 7. 46(1H, s). 7„50(1H. dd, ^Jhh =7„ 3. 
8.5 Hz), 7„64(IH, d, ^Jhm = 7.9 Hz), 7„70(1H, d, 
^Jhh = 8. 5 Hz), 12..3(1H, br s) 

[04 2 21 m^m 2 

50 TMS 



(82) 



it^ggipS - 1 5 7 4 7 3 



161 . 

iit^^ (l-2a-l) ) (Z^-g-iiS 

I 0 4 2 3 ] 
lil^l 1 2J 

O 



162 



OH 



10 



[04241 5- ( (5- {2~MV^^ly-2-y:x. 

7^^^) ^TV'yv=:^-2. 4-v?:?^.>' ab-g^^ (I-la- 
1)) 348mg (1. Olmmbl) Sr^U^n. ^ — 

C0^?C?(- 1 0 %/-?^ v^!? 2 7 .1 m g ^*fl;tfc^. 



(I-2a-l) ) ^3 6 3mg (^^&^) Mtio 
[0 4 2 5] mp 68-71 X: 
MS (El) m/e: 347 (M)" 

60 MHz ^H-NMR(CDCl3) 6 :.3-23(2H, m). 3-54(3H, s), 
4-10(2H, d), 4-56(lH,dd). 5. 0S(1H, t), 5..37(Ul 
s). 7..36(5H, s) 

[0 4 2 61 mm(oyjm^xy)it^B^^ (i-ia-2) - a- 

Ia-6) . (I-la-11) i3j:0: (l-la-12) Sr^ii3§i^^S^i: L 
T. {t-g-^ (I-2a-2) ~ (I-2a-S) ^^JSiJcLS^Co (^* 
COR^ R^. WSli^Zl^il::^^^ (I-2a) ooeta^tdW/r-i- 

5o ) 

[0 4 2 7] 
Ifbi 1 31 



z— w-o 



[0 4 2 81 
20 [^4 9 i 




(I-2a) 
R^=H 











z-w 


I-la-2 


I-2a-2 


l^le 


H 


PhCH^CHs 


I-la-3 


I-2a-3 


1-t-Bu 


H 


PhCH(0H)CH2 


I-la-4 


I-2a-4 


l-t-Bu 


H 


PhCOCHz 


I-la-5 


I-2a-5 


l-Ph 


H 


Phai(0H)CH2 


I-la-6 


I-2a-6 


l^e 


H 5^e-2-Ph-4-oxazoIyl~CH (OH) CH^ 


I-la-11 


I-2a-7 


1-Me 


H 3-Me-2-benzo[b] thiopheny I-COCH2 


l-la-12 


I-2a-8 


1-Me 


H 5-Me-l-Ph-4-pyrazolyl^OCH£ 






ia.S(t:) 


MS (m/e) 


I-2a-2 




103-105 


331 (M)-^ EI 


l-2a-3 








389 (M)* EI 


I-2a-4 








387 (M)" EI 


I-2a-5 






409 (M)^ EI 


I-2a-6 




m 


95-97 


428 (M)-" EI 


I-2a-7 




m 


211-212 


414 (M)* EI 


I-2a-8 






140-142 


425 (M)* EI 



[04 2 91 it-^^ (I-2a-2) 
500 MHz *H-HfR(CDCU) 6 :2..95(2H, t), 3.0-3.5(2H, 
m), 3.43(3H, s). 4.08(2H, t) , C5(1H, m). 5.27(1H, 

s), 7,14 (5H, s), 7.60(1H. br s) 
it^^ (I-2a-3) 

500 MHz ^H-NMR(CDCl3) 6 -l-SOCgH, s), 3-06(lH, m), 
3.44(lH, nO, 4. ll(2H,rai, 4.666h, m); 5. ll(lH, m>, 

5.40{1H, s), 7„3-7-5(5H, m), 8.89(1H, s),9_08(lH, 

br s) 



50 



ft-g^fej (I-2a-4) 

500 MHz ^H-NIiiR(CDCl3) 6 :1.4(9H, s)» 3. 00-3. 07 (IH, 
m), 3. 40-3. 46 (IH, m), 4., 65-4.. 70 (IH, m), 5.25(2H, 
s), 5.38(1H, s), 7.. 50-7- 55 (2H, m). 7. 63-7. 65 (IH, 
m), 7-. 95-7.. 98 (2H, m). 8 .45(1H, s) 
-fb-S-*^ (I-2a-5) 

500 MHz ^H-NMR^CDCis) 6 :2.45(lH, br s) , 3. 16(1H, 
m)y 3. 56(1H, nO. 4, 20-4. 21 (2H, m), 4,75(1H, m), 5. 
13 (IH. m), 5..56(1H, s) , 7. 25-7.. 42 (8H, nO, 7,61(1H, 



(83) 



4t§a¥8- 1 5 7 4 7 3 



163 



164 



m), 8-10(l)i s) 
it-t^ (I-2a-6) 

500 MHz ^H-NMR(CDCl3) 6 :2. 42(3H, s), 3 iKlil dd) . 
3-4l(lH, dd), 3.-b8(3H, s), 4. 22(1 dd), 4,.3b(lH, 
rfd), 4.61(1H, dd), 5..04(1H, dd) , 5:.44(1H. s) . 7. 4 

3(3H, m), 7..97(2H, m), 9. 0(1H, s) 

it^-m (I-2a-7) 

500 MHz ^H-NKjR(d^-DMSO) 6 :2. 75(3H, s), 2. 95(1H. d 
d, = 15. 5 Hz. ^}hh= 10^6 Hz), 3. 24(1H, dd, =J 

H„ = 15.. 5 H2, ^LiH = 3.6 Hz), 3,.59(3H, s) . 4.77(1 
H, dd. ^J„H = 3. 6, 10.6 Hz), 5.49(2H, s), 5.62(lH. 
s), 7..52(1H, dd,^J»H = 7.. 1, 8.1 Hz), 7..59(1H, dd, 
^Jhh = 7.1, 8.2 Hz), 8.06(1H, d. ^Jmi= 8-2 Hz), 
8.08(1H, d, ^Jhh = 8.1 Hz). 12...0(1H. br s) 
{t^^ (I-2a-8) 

500 MHz ^H-NMR(d^-DMSO) 6 -.2...52(3H, s), 2..97(lH, 
ro), 3..26(IH, m), 3..58(3H, s), 4. 78(1H, m), 5.34(2 
H, s), 5-56(lH, s), 7. 54-7.. 59 (5H, m), 8.35.(lH,s), 
12..(>(1H. br s) 
I 0 4 3 0 1 3 

5— ( (1 -tC^/l^- 5 — :;7:r:'^v'yVi^^v^— 3 — t:"7 

({tS-g^^ (I-la-7) ) <D^f7& 
t 0 4 3 1 1 
[ftl 1 4l 

O 

(Ma-7) 




[0 4 3 21 5- ( (5- (2-t: K ti.^^S/- 2 - ^^.c 

7=^^) ^ry'y ^^^>'-2, 4-v^:^>' (ib-^^^ (I-la- 

1) ) I27mg (0. 36 7mmo I ) ^ aa^ 
nixSlfy V?— 1 1 4 mg (O.. 5 2 7mnnol) 
SU^irv^r b 5 4 9 mg ^ ^ ^W-^ l^^^ V — v'"::=^^ 

^ n P2 >^:=^^7 A9 0 mg (0. 42mmo 

2) i;i-»L. ^Sfe«&7S(?>@&^4^^ (fk-g^^a (I-la-7) ) 
^12 0mg (9 5. 5%) #/Co 



10 



20 



30 



40 



[04 3 3] %t 

5- ( (1 5 ->^ji:^v'>'l-:^=3ei/-3 



y-yyv) Tt^^i-) ^ry'y 

4^ (1-20-9) ) iO^^ 
10 4 3 4 1 

Kb 115 1 



2, 4 -v^:^^^ ({k^ 





( 1-23-9 ) 



[04 3 51 ^nt3^cii:s|gt*y v':=^!;7i^204mg 
(O. 9 4 6nimo 1 ) . mi^Wm.'t K U ^7 .^k 9 6 m 

gv 4 h 5 O Smg^^U-^^^ — v'— 

n n y ^ 1 0 m I iC^^Lfco 

^#H^T; O'CC. 5- ( (5- (2-1^ Kn:aev'- 

/V) ^5v^) ^-ry^y v^v^-- 2, 4--:^':^v (^t-^4^ 

(I-2a-l) ) 13 5mg (C 3 9 0mmo I)O^U 
^zi.^— v'— ^:^iBi7Kt?>:^nt:2;^i$^>- (5ml) ^^S: 

jgTLfco ot:^1- 5B^.Bg. 0:v^-^M^E■Cl. 7 5^ 
fe^it#L/c^^l^. Mm:S^iSSUL. 

— (iggl^S r. 4 %- 7t y —A^/^ t2 a i;::^ L 

^ife^S0%cO@6^4^H ({b-^ife (I-2a-9) ) ^ 6 9 m 
g (51. 2 %) ^/hc 
[0 4 3 61 nip 141-143 
MS (EI) m/e: 345 (M)" 

500 mi 'H-NMR(CDCl3) 6 :.3.06(1H, dd, ^Jmh = 15. 4 H 
z, ^Jhh = 10. 0 Hz), 3..44(1H, dd, ^Jhh = 15.4 Hz, ^ 
J„„ = 3.8 Hz), 3.68(3H, s), 4..63(Ul, dd, ^Jr« = 3.- 
8 ^J„„ = 10.0 Hz), 5.. 27(2H, s), 5.35(1H, s) , 
7.52(1H, dd, ^Jhh = 7.6 Hz,^Jhh = 7. 9 Hz), 7. 64(1 
H, t, ^J„„ = 7..6 Hz), 7.94(2H, d, ^ J„>,=^ 7. 9 Hz) , 
8.33(1H, br s) 
[0 4 3 71 5 

5- ( (1-7*^^1—5- (2- (3-p«^/^-<>^:^ 

[b]^:^>^:^>^~2— r/1-) - 2-;<^=^y^ h^-i/) - 
3-t:'^>'y/i-) ^^yy^>) ^ry'yt?^/~2. 4- 

-rV')^^^ (ib^^fe (I-la-ll-Na) ) (^5^^ 
[0 4 3 8.1 
[<bl 1 61 



( I-la-ll-Na) 



(0 4 3 91 5- ( (l-p^^/t-5- (2- (3-^ 50 ^/l^^ b ^ 2 -2-:^:^y3i 



(84) 



4§^5p8- 1 5 7 4 7 3 



165 

-2. 4-t;^:^V (it-^^ (l-la-U) ) 6 9 m g 

(0- 1 7mmo 1 ) t K^^^^^-Sm 1 ^t>* 

^ pP7^/uA.3Tn ■?:«7:>^»^t-0. 5moI 

/ 1 TKS^-ft:-^ h y 3 2m J (0.. 17m 

mo 1) ^^?Ur'SSTLfCo ^S^%&Sffg^tfc^(C. 
^-f :^>7K 5 m 1 ^^JDxfc7K:^tS5r*:ISIr:^-f ^ - i 
J: "9. !^tafe«&5S<3^eW«^S Gb-g^^^ (1-la-l l-Na) ) 
:^ 6 9 m g (94.. 9 %) #:^Co 

[ 0 4 4 01 mp 180-240 **C (decomp . ) 
MSCFAli) m/e: 436 (M+H) ' 

104 4 ll m^(Oy7m^^^it^^^ (I-la-13) . (I 
-2a-7) idXXJ^ (I-2a-8) ^m^mitLX. ^H^t^ 
it^m (l-la-13-Na) . (I-2a-7-Na) . (I-2a-8-Na) 



166 




INa (I-la-J3-Na) 



10 




{0 4 4 3] Ib^^ 

rap 200-220 t (decomp.. ) 
MS (FAB) m/e: 446 (M+H)" 

[0 4 4 4] 

Utl 1 8] 



(l-2a-7-Na) 



[044 5] it^ 

Dip 90-110 (decomp.) 
MS (FAB) m/e: 43S(M+H)" 

{0 4 4 6] 

Ubl 1 9] 



(I-2a-7-Na) 



20 



[04 5 1] 

liti 2 ll 



MeOCH2- 




( XV-1) 




{04 4 7] it"^^ (I-2a-8-Na) 

mp 185-220 (decomp. ) 
MS (FAB) m/e: 448 (M+H)* 
[0 4 4 8] 

5„ { (5-7t h^V7« h^^ri/- 1 -^^^^l— 3 -t:'^ 

>^y/u) pt^^y^^'^') ^ryy-^>>-2, 4-^:^;^-^/ 

(-(b-g'?^ (XII-l-l) ) (Di^J^ 
[0 4 4 9] 

[>fb;i 2 6] 

Q 



30 



40 



[0 4 5 2] 5-t Kcr^i^-l-^^/V-3-l^^>^ 
-/v:«7/i^4^:/g^^^/t. (fti'&4^(V-l)) 3. 0 0 g (.1 
7. 6mmol) o o ^ ;^^/V a^^f^^V 

2. 0ml (2 6mmo 1) ^3j:U=v?-f yy^ntVVzc^ 
/VT^::/4 0ml (2 3m 1 ) ^ffl^^^T. ^tefi^li O 

{{t-^^ (XV-l) ) ar3. 09g (81. 8%) #fCo 

(0 4 5 31 MS (HI) ra/e: 214(M)'^ 
60 MHz *HHW(CDCl3) 6 :.L38(3H, t), 3,49(3H, s), 
3.74(3H, s), 4.35(2H,q), 5. 13(2H, s), 6. 17(1H, s) 

{04 54] mm<7:>:^i^\zx^it^m (v-1) ^ffi^ir. 

*^i:LT. it^^ (XV-2) - (XV-3) ^-g-^Lyto (^ 

-r^o ) 

[0 4 5 5] 
{{b 1 2 2 ] 



MeOCHg-O' 




(XU-2-1) 



(04 5 0] 5-7^ b=^v'y h^i^-l -^^-^^-3 
hf9y^-^V;?7yl';t^>'gg^^/^ (-(b-g^^ (XV-l) ) 



[0 4 5 6] 
[^5 0] 




(XV) 



(85) 



4^f;^¥8-l 5 74 73 



167 



168 



XV-2 
XV-3 


1-Me H 
1-Me . H 


Et 
Et 


MeOCHsCHsOCHs 
t-Bu(Me)2Si 










MS (ra/e) 




XV-2 
XV-3 






258 (M)* EI 
284 (M)* EI 





[0 4 5 7) <t;^^(XV-2) 
60 MHz ^H-N%m(CDGl3) 6 :.K39(3H, t), 3 42(3H, s), 
3.75(3H, s), 3. 4-3..9(4H, m), 4 39(2H, q), 5.25(2H, 

s), 6. 22(111, s) 
{1:^4^ (XV-3) 

60 MHz 'H-NMR(CDCl3) 6 :0.28(6H, s), 1.00(9H, s), 
1..37(3H, t). 3..70(3H,s). 4. 2S(2H, q), 5.89(1H. s) 
[0 4 5 8] 3 -t Kn^v-^=^/V-5-p^ h^i/P^ h 



10 



10 4 5 91 
litl 2 31 



ri/—/i-Ait-^^ (xiv-i) ) 




(XIV-1) 



file 



[ 0 4 6 0 1 -ft-g-i^ (XV-1) 10 5mg (C 4S 8m 
mo I) ^Xrj7^mitTA-K=^^^V^^^l 0 8mg 

(2. s3mrno i) ^m^^x\ mmmio:>jL^2tm 

(XIV-l) ) ^ 5 4 m g (6 4%) Wfco 
[0 4 6 11 MS (FAB) m/e: 173 (M+H)* 
60 MHz ^H-NMR(CDCl3) 6 :2.6(1H, br), 3.47(3H. s), 
^3. 62(3H, s). 4- 53(2H,s), 6, 10(2H. s), 5.65(iH, s) 
[04 6 21 5-/ 
-/V-3 -;&/W</t'7='t K {it^¥^ (Xni-I) ) 
[04 6 31 
lit 1 2 4 1 

rile 

[0 4 6 ^Mhl-a-^^ (XIV-l) 14 1mg (0. 817 
rrimo 1 ) . mt:^^^V/l-2 7 7 fi \ (3.. 1 8mm 

o 1) . ^i/ar^7-i/-:/^J3ft7Ks?;^^/i^;^/v^^=^v 

K622mg(7 9 6mmo 1 ) ^XtJ^i^^^^^- 
iy-^y^Sa^h ])^'^^^T^y'2. 2ml (l6mmo 
1) ^.fflV^-C, ^fe^iJlt^XmSfCTr-rSwe r n^it 

(XIH-l) ) ?rl32mg (9 5. 2%) ^fCo 

10 4 6 51 X d tT^^b'&l^fi^Jfee^j 1 C^XS 3 (ClTF-T— 



[0 4 6 61 MS (FAB) m/e: 171 (M+H)" 
60 Mflz 'H-NMR(CDCl3) 5 •3.50(3H, s), 3. 77(311, s), 
5-12<2H, s), 6. 16(1H, s), 9..7:i(lH. s), 

[0467] 5- ( {5-^ K^v';^ h^i.— 1 -^^^ 

4-S?;^V (fb-g^ (XIl-l-D ) 
[0 4 6 81 
litl 2 51 

O 



20 



30 



40 



MeOCHz- 




( XIl-1-1) 



[04 6 9l ib-^^ (Xlil-I) 2l3mg (l- 25m 
mo 1) , ^Tyy-:^^^''^'':^^'' (Iti'S^^(VI-l)) 16 4 
mg{l. 26mmol). \:^^})i>Zy2 S^ \:^XXf 

m^&i^i)^^B<o^^^^n iit^m (xii-1- 

1) ) 3 3 7 m g ( 9 9 „ 9 %) #fCo 

[04 701 mp 161-164 
MS (EI) m/e: 269 (M)" 

60 MHz ^H-NMR(CDCU) 6 : 3.52(3H, s) , 3..76(3H, s), 
5.. 16(2H, s), 5. 92 (1H. s), 7..30(lH, t, ^Jmi = 7.. 3 H 
z), 7.38{2H, dd, ^'J^iH = 7.- 3 Hz, ^J„h = 7.6 Hz), 7. 59 
(IH. s), 8. 17 (IH, br s) 

[04711 5- ( (5-;^ f ^i/^ h^->- 1 
/V-S-fc^^y^y/l^) P^'^M ^T>^yi^V-2, 4- 
(^b-g-*^ (XI 1-2-1) ) <D^^ 
[0 4 7 21 
(ibl 2 61 



MeOCHz 




50 



[0 4 7 31 5- ( (6-;^ h=3ei^7« h^v--l -7*^ 

4_e^;^:^ Gb^fel (XIi-1-1) ) 14 4mg (O. 5 
3 3mmol). 1 0 v^^ i^^^ 1 2 9 m g ^ffl 

s ({b^ (xii-2-1) ) ^1 6 7mg (mmm # 



169 

[ 0 4 7 4 ] mp 114-117 X: 
MS (EI) m/e: 271 (M)" 

60 HWz Mi-NMRCCDCla) 6 •3.09-3-5(2H, m). 3.46(3H, 
s), 3..61{3H, s), 4-48-4 72 (IH, m) , 5 05 (2H, s), 5. 
51(1H, s), 10. 13 (IH. br s) 
10475] 5- { (S-pt h^iy?< -7^^ 

4-v^:^>' ({t^4^ (XIT-l-l) ) COZm (^Vi//P:<J- 

[0 4 7 6] 
l it I 2 7 ] 



O 




(XII-1.2) 



[0477] 5- ((5-p^h^t/yf=¥^x-l-;^^ 

4-L;^:r>' (XII-l-l) ) 8 1mg (O.. 3 0 

mmo 1) CO^l/^^^ — i^l/^^fi^TKy" t Kor?^ 

1 O m 1 MtK^^-:?- K y ^7 4 9 m g (.0 

4 6 mmo 1 ) . M^^X^ ^ a r^t^^-O- v^yv 6 4 1 
(0.: 4 5mmo 1) ^^I^XMx.. S^E:7^^^^{gif 

4 5in i T-aaim. ^ts^r^Ttc^^^ ^ y ^^x^^ 
i^tio ^mm^Mmik. mm^wt^^^i^xn intern 

m^mm=^ ^^/^RXJ^^^ f - v J: S^Sb^-T 5 :i ^ t- J: 

m&^r^<o^m^w iit^m (xii-1-2) ) ^7 i 
m g (59 %) m^^o 

10 4 7 8 ] MS (EI) m/e - 403 (M)" 
500 Mliz "H-NMR(CPCl3) 6 :3.53(3H, s), 3..77(3H, s). 
') 5. 14(2H, s), 5.46(2H, s)» 5.92(1H, s), 7-42 (5H, s), 
7..66(1H, o) 
I 0 4 7 d ] #^{JiJ 1 

[0 4 8 0] it'^m (XII-1-2) OZSO^ffi^. 

[0 4 8 1 ] it^m (xn-1-2) 1 9mg (0.. 047 
mm o 1 ) i/^^ =7—i^y^^-A^"r h "7 t V^J yy 
>- 1 0 m 1 ic^W U/Co ^(omWLl^r O^'A^^yiy^^M 
^6mgS:iJnx./cts. ^f^TT'Tk^ 1 ^JBETI^^. 
\Z.m.m: ^ 6 m g ii^JD L T 3 S m^mMyt L fco ?r ® 

1-1) ) ^ 1 6 m g {-^mffo) ^tfco 

[0482] 5- { (5-t Kp^v'- 1 -7«^/V-3 

-t'^yy/i-) pf^y^^^^) ^7>^yv^^-2, 4-v^ 
(fb^^^a-i-i)) <D^^ {MOMm(omms) 

10 4 8 3 J 
[^bl 2 8] 



(86) 4#^^8-l 5 74 7 3 
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[0484] 5- ( {b-:^ h^^^:^ h^i/- 1-;^^ 

ji'-s-cyyv/^) >^5^yr>) ^Tyy^=^>-2, 

4->^;t> (jb'&4^(XII-l-l)) 5 4mg (0- 20m 
mo 1 ) (Dr- h^t Knz^'^^^ami - ^ m 

mg (6 9%) ntco 

(.0 4 8 5) mp 248-250 (clecomp. ) 
MS (EI) m/e: 225 (M)" 

500 MHz 'H-NMR(CDCl3) 6 :3.61(3H, s), 5..76(lH. s), 
7.46(1H, s), lL5(lH.br), 12-3{1H, br) 
[0 4 8 6] mm<7:>:^m:iXK>. fb^i^(XII-I-2)?rm 

20 ^mnti.x4t'^m(x-i-2)^^^i.tco 

. [O 4 8 7] 
[-fb 1 2 9 1 




10 4 8 8] mn^B^ 

mp 153-158 *t:<decomp..) 
30 MS (FAB) m/e- 360 (M+H)" 

[0 4 8 9] mm<^^m^x^. ^t:'&®(xii-2-i)$:abi 

mWMt LTit:^4^(x-2-i)^^^Lfco 

[0 4 9 0] 




(X-2-1) 



40 [0 4 9 1] mni^f^^B 
115? 150-154 X: 
MS (FAB) m/e:. 228 (M+H)* 
[0 4 9 2] ^j^^tJ 7 

[0 4 9 3] 5- ( {I -;<^A--5~y:^^->yl-:t^ 

4-v^:^V iit-^m (l-la-7) ) <D^J& 
[0 4 9 4] 
1 3 1 1 
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O 

jT^NH (Ma-7) 
C) Me O 

10 4 9 51 5 - ( (5-t Kri=ifiy- 1 -^5^/1—3 

(fb-a^feCX-l-O) 6 9mg (0.. 3lmmoI) 
^ :7rc-^t//V'^ o y K5 7mg (0. 37nimol) ^ 
y^^fl^i/Kv^P^^/^T^^'l^-^T^ K2rn 1 

5:6) tc#tL. mn&n^(oBbmn at^w d-ia 

-7) ) ^ 1 7 m g (16%) mtZo 

10 4 9 6] mmco:^m^^'0. {l:;-g^$^(x-2-i)^m^ 

^ (I-2a-9) ^-g-^L^to 

[0 4 9 7] X. ^b^4^(x-i-2) (^b^ife(x-i-i)cozs 
^ # A U X it^^ (XV n 3 - 1 ) ^ -g-^ L fc^ . ^IS 

[0 4 9 8] 
3 2] 



o 




<xviii-i) 



[0 4 9 91 mnM^^ (te* : 1 6. 6%) 
MS (El) m/e: 477 (ftO* 

500 NiHz ^H-NMR(eDCU) 6 :3.80(3H, s), 5. 15(2H. s), 
5..33<2H, s). 6..42(lH,s), 7. 36-7. 63(8H. m), 7.. 70(1 
H, s), 7.99(2H, m) 

[0 500J W\^(o:^m\z,xv. {b^5^(x-i-2)^fci/>^ 



(87) #P.¥ 8-157473 
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K^m^I^P-fi: UT. -fb-^^ (l-la-2) 

(Dzm^mm (jb'&#)(xviii-2)) ^^^i^tcm^. m& 
met mm^^mim > s 65 ^ -r^ ib-^^^j (i-i a-2) 

[0 50 1 1 - 
I^bl 3 3] 



o 




(xvin-2) 



[0 5 0 2] rm&B^ (K^ r 3 5 . 1 %) 
MS (EI) m/e: 463 (M)"" 

500 MHz 'H-NMR(CDCl3) d :2. 96(2H, t, ^J™ = 7, 8 H 
z), 3.78(3H, s), 3.95(2H, t, ^JkH = 7_8Hz), 5,32 
(2H, s). 6.39aH, s), 7. 21-7. 45(10H. m), 7.62(1H, 
s) 

[0503] 1 ifilJtf^Tffift 

20 (Nakanujra, Proc.. Jpn. Acad, vol.. 38, P348-352. (19 
62))&T:>^KKA''"^^>^ (Iwatsukab. Endocrinol Jp 
n., vol. 17, P23-35, (1970)) (Mi^. 6 - 7 M"^) ^ 

10 5 0 41 iklfffitiBgjSi: ^ 20 u I (Ofhim^U^ 

i/^^^mi^XK)m'^^o M«gfii/J^2 0 Om.g/d I 
30 £A±X\ 0. 5%:^/v^^-^^v';^^>'^'ir/l^^— ;^ (CM 
C) dfeH^^TK^^lalg^m 2 40#P«^@c?:)jftLlgffl{&T7^5 

[0 5051 ^^1 0 . 5 % CM Cit ic:^^ 
L, gPS^-rSo ^m#iu^i^2 4P#r«mtC|gJ[Sf 

[O 5 0 61 
[«5 1] 





^-^^(mg/kg) 




I — 1 a — 2 


3 0 


15. 1 


1-1 a — 5 


3 0 


3. a 


I — 1 a - 6 


3 0 


2 2. 1 


I - 1 a - 9 


3 0 


3 5 9 


I - 1 a - 1 1 


-N a 3 0 


11-1 


I - 1 a - 1 2 


3 0 


6.. 4 


I - 2 a - 1 


3 0 


3. 2 



— 1 5 7 4 7 3 
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174 



I — 2 a - 3 

I -2 a -4 

I - 2 a - 5 

I — 2 a - 6 



3 0 

3 0 

3 0 

3 0 



2 4. 1 
10-8 
10-5 
12.9 



C S - O 4 5 



3 0 
3 0 



-3. 0 
-2.. 5 



[0 5 O 7] 



HO. 
Me' 



Me 

I 

Me 




O 



p 
NH 



US-O 4 5 



[ftl 3 41 
CI 



6 o 



MeO 



S-0 4 5^CP-8 6 3 2 5 t I^SSi^f^^HJi^-h^^lfiL 

[0 5 0 9 i Wm,m 2 Bti/ y ^> a >'St4 

(Bro^vnlee, Diabetes, vol.. 41» suppl.. 
2, P57-60, (1992) >o 

[0 5 1 0} Do 1 ??t7>:6'?£(Proc. Natl- A 

cad. Sci. USA, vol. 89. P2873-2877, (1992)) 2:Mitsu 
hashif>0*-ffi (Diabetes, voL 42, PS26-832, (1993)) 

^^^T^^^^-^^iELx^7 9o o.. ^vi-z-r y ^ j-^^ 

;^6!;>^ (G 6 P) ^'a^/c5%^jkrtryi-:7^^: 
> CBS A) -y^^mtiffK. (PBS) 

3 7t:T'-f v:^^-<-hi-5o ^^.^sji-:^;*^^^!^ 

;:^/U4^ar^/K (DMSO) fL^y^m^. ZlX.'T^^l^-^ 
^-<— h Lfct.O,. :/^^:Jr(^4*C'r-f 

;?i5i%)^Ttr>:e-sj:5^t^PS^-r^o lopfg. 

5MG6P. 5%B S A-PBS^2 LCOP 
B S -e 2 4 B$^m±.^W (:&®^^S: 1 2, 0 0 0-1 
4, 0 0 0) i-5o ,«g7KT*4^tC^^L. :^ 

3tffl^^^o (jSlS^S 3 7 0 n m. 4 4 O n 

m) . ^<DA^^^W.<r>XO ii\^^WMii^'^%0^\C^ 
f^L. n-y-ffi(c<tv?S&aSrSJ:^i-^o 
[0 5 1 ll #^^Ma§S^c'9 0^^5^SS:r^»l-v ^ 



[0 5 121 ^^m<o\t'^m±. nrnMhi^xm^^fcT 

20 XCS-0 4 5^CP-8 6 3 2 5 }i^{4^73^^ ^ 

[ 0 5 13 1 3 r /i^ v—^mytmm^^^^^ 

/ho 3fg^<^5inMhy>^-^>^<ty:7r- (pH7.. 
4) :^-t"-rX-r-S>o ^:ix^4 5, OOOXg-t? 

4 Ora^P^mL-^i^glU. #^:KfcJimiii»^Tyi-K-:^il 

(05141 T/V K— x515c^^S14»"i I n u k a i ^> 
c^>^^S (Jpn. J. Pharmcol- 6 1 , 2 2 1 
-2 2 7, 1 9 9 3) C02S5£iCj:5r>^K-;7.515c:g?^ 
30 f7:)^fi&?^T'$>'5NAD PHc0^ii5l ( 3 4 O n m) CO^^^ 
^aiJ^i"'5o T^y-^-a-^O, 4M^K^y^»>-A. 0- 1 

sroMNADPH. i^^; m^<D^£(ommMRrfi O 

mM DL— ycera 1 dehyde ^'at^O .. 
lMy>MM»t?K (pH6. 2) ^'T'ftSo ttiS^T'^^' 
^ (*j;D L— glyceraldehyde ^1^< ±>$C7> 

^b^^?^i--<x-&?>o ^f&l*3 0^-CSS (DL-R 1 

ycera idehyde) C^^PtC J: »3 fSi^ 2 53^ 
K (DMSO) i^?gS¥-r^o DMSOOSJJ^i^?^{^:J3tt 

[05151 
[|g5 21 



(M) 



I - 1 a - 3 



1 _ 2 5X10"^ 



(89) 
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I - 1 a —6 



- 1 5 7 4 7 3 
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1 _ 4 0X1 O -^ 







2. 4 


X 1 0 


-5 




> 


3 


X 1 0 


-5 




> 1 


0 


X i 0 




C S- 0 4 5 


> 1 


0 


X 1 0 


-s 


CP — 86325 


> 


3 


X 1 0 





10 5 161 




=K [ft;! 3 51 



NH 




OH 



[0 5 171 if^mn<oi\:.^m\±. nwMt b-rfl9v^/c>^ 

CP - 8 6 3 2. StiSt^^^^i^^^i^^'^fCc 

[05181 unn 1 

^^m^-^f^ 1. og 

It 5. Og 

^iS^irJ^a— X 8. Og 

n->x^-5^ 3. Og 

t:Fn^>^>^Pbr;Wr;Vn— XI. Qg 

CMC-Ca 1- 5g 

X5"TU>^'^:y:^S^^A 0. 5g 

^ & 2 0. Og 

^^'A^-^'^'T^m^mi 0 o^^saati-5o 
10 5 1 9} mmm2 



1 . 

3. 

1 o, 
o. 



0 g 
5 g 
O g 
_5_g. 



± m 1 5- O g 

[0 5 2 01 mmmz 

:^mmit-^m 1 • o o g 



30 



40 




Me 
CH2CO2H 

CO2H 




r /V L- X ^ f - > 

PEG40 0 3.89g 
1^fPJ5iM^by ^y-t^-f K 15. 0 O g. 

O.. 0 1 g 

^ y y /P^— f (Polvsorbate) 8 0 O . 1 O g 
±: M 2 0. 0 O g 

i :^':f±/^'Pl^ 1 OmgcDz^li^^i'^'^^ 

1 o 0 i^iT^-^/^^i^^-r^o 
[0 5 2 11 i^Mi^a4 

1... O g (10.. 0 g) 

10 .. 0 g (10. O g ) 

2 0. Og (20. Og) 
6 8 - 4 g ( 5 9 . 4 g ) 

.0 1 g ( 0 . 1 g ) 
O. 1 g ( O. 5 jg) 



50 



^ S 1 0 0. 0 g 

±^m.^^'sm\cx^i^^v. 1% (10%) ^wt-r 
[0 52 21 mmm 5 

:^mmit^m 1 . 0 g 

:y7^^;/>^>^— /^Hl 5" 4 6. 9g 

-yy^S/^y^^^^^Z 5^ 5 2, Og, 

tKU y/U^— K (Polvsorbate) 8 0 O . 1 g 

^1: 1 0 0. 0 g 

ly'r ^/y*y— /i>=w i t e p s o l j 



177 

ye 



O g 
o g 
5 g 
O g 
0 g 
5 g 



10 5 2 3] 

ri — ^ 5.. 



(90) ^^g^¥8 - 1 5 7 4 7 3 

178 

=Ec^ a 2 0. O g 

-r^ J: 5 2 0 OmB^—nt Li 0 Ol@:J5-B-r5o 

[0 5 2 41 

=J= 10 



(5l)Int- CI..* 

A 6 1 K 31/505 
CO 7D 413/06 
413/14 

417/14 



2 3 1 

2 13 

2 3 1 

2 13 

2 3 1 



F I 



{72) nm 



(72) mm^ m- 

(7.2) F^® pg>j 

J^^mm^BE^ 6 (J^WT:;*^^ S K 1 470 B M 

e (f6lfffT:^^rB 1470 0 



